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P R E F A C E 


The first edition of this manual appeared in the year 1878. 

. At that time the only works on the car of any importance in 
the English language were those of Wilde in Ireland, Toynbee 
and Hinton in England, the translatipn of Polit^er’s Treatise 
by Patterson Cassells of Glasgow, and the treatises of Roosa 
and Turnbull in America. The mantle of Toynbee fell on 
worthy shoulders in the person of James Hinton, who 
edited the classical work of the former on ‘ Diseases of the 
liar,’ and wrote the volume on ‘ Questions in Aural Surgery,’ 
having first produced his incomparable and original Atlas, 
which, as an artistic and faithful representation of the 
diseased conditions it was desired to portray, has never been 
excelled. This was the period of the infancy of modern 
aural surgery. 

In 1879, published our Atlas of ‘ Diseases of the 
Membrana Tympani,’ which was entirely disposed of within 
a few years. This was the first and last attempt in this 
country to produce such an atlas by lithography. The cost 
of production independently of the difficulty pf obtaining 
faithful delineation is deterrent. 

Since that time the science of otology has grown apace. 

*The names of the workers to whom we are most indebted 
for ^his advance are too familiar to require recapitur 



Vi preface 

lation. Many of the foremost arfe referred to throughout 
these pages. It will notj, however, be thought invidious to 
name a few: Troltsch, Politzer, Mayer, Gruber, Weber- 
, Liel, Sehwartze, Lucae, Bezold, Zaufal, Guye, Delstanche, 
Lowenbergi Hartmann, Meniere on the Continent ; Moos, 
Roosa, and Burnett in America; while McEwen of Glas- 
gow st’ancls out as the one before all others in this country 
who has given to otology, in its relation to brain surgery, 
its greatest impetus — an impetus which that able pioneer, 
Charles Ballance, has not been slow to avail himself of.* 
Unequivocally the two great advances in modern otology 
are, first, the recognition of, and the surgical means of 
dealing with, those morbid states of the middle ear that 
threaten life by the extension of mischief to the brain 
and its covering; and, secondly, the influence exerted by 
abnormal nasal and naso- pharyngeal states in leading up 
to affections of the ear, and the surgical treatment of these 
conditions. While we appreciate to the fullest the incalcu- 
lable benefits that have resulted from such otological gains, it 
is well to remember that enthusiasm sometimes leads to an 
excess of surgical zeal, and that operative ardour, even when 
backed by the most dexterous skill, is not without its 
dangers. We have seen operative procedures practised and 
advocated which more mature experience has proved to 
be futile. Possibly such drawbacks are inseparable from 
material advance, or before we reach the solid ground of 
assured indications for interference. It is well, in surgery 
as in politics, to have at times the critical check of an 
enlightened and liberal ‘ opposition.’ 

In this edition we have had the co-operation of special 
workers whose names are associated with the particular 
portions they have written. They are responsible for thoseo 
portions only. Professor Birmingham’s work on the anatomy 
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and the applied anatomy of the ear is well known ; his 
colleague, Dr. Dwyer Joyce, whose interesting demonstration 
at the International Congress in 1899 will be remembered 
by those who were present, has kindly assisted him in writing 
this part of the manual. Mr. W. R. H. Stewart, who con- 
jointly»with us wrote the last two editions of this work, 
undertook the chapter on the middle, ear. Dr. William 
Milligan has contributed that on complications of chronic 
suppurative middle-ear diseases (including diseased con- 
ditions of the mastoid and intracranial complications). 
Otologists generally will recognise his special qualifica- 
tions to carr}’ out such a task. Mr. Herbert Tilley, who 
has devoted so much attention to affections of the nose and 
its accessory cavities, has written the chapter devoted to such 
states as affect the organ of hearing. Dr. Dudley Buxton 
has kindly added a necessarily condensed chapter on the 
administration of anaesthetics in nasal and aural surgery. 
For the rest of the boolTwe are personally responsible, and 
can only advance the plea of thirty-four years’ constant 
work in otology for assuming this responsibility. 

The work is not a treatise for specialists ; it is simply what 
its title indicates — a ‘ Practitioner’s Handbook,’ which, we 
trust, will also be found a useful aid to the student in 
pursuing his studies in this special department of surgery. 


1 31, Harlev Street, W., 
Aprz7, 1902. 


H. MACNAUGHTON-jONES. 
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DISEASES OF THE EAR 

CHAPTER I 

INTRODUCTORY 

A SHORT PRACTICAL SURVEY 
By H. MACNAUGHTON-JONES 

Many years have elapsed since Wilde of Dublin first drew 
attention to the general vagueness which existed on the 
entire subject of ear disease. Only within the last two 
decades have practitioners generally awakened to the im- 
portance of the special study of otology and a clearer insight 
into the causation, methods of diagnosis, and the treatment 
of aural affections. The cause of this is not far to seek. 
Little or no instruction was given in this ‘ special ’ branch, 
and students were satisfied with the most superficial know- 
ledge, or neglected the study o otology altogether. This 
state of things has now been rectified in most schools of 
medicine, and it can no longer be said that ample oppor^ 
tunity for the study of aural affections is not provided in 
the various schools and hospitals. 

In the first edition of this work (1879) we strongly com- 
mented on this want. In 1881 the Committee of the 
Otological Section of the British Medical Association re- 
ported in forcible terms of the same neglect.* 

There is even still a belief in the public mind that there 
is something mysterious connected with the treatment of 


* The first section of otology was instituted at our instance at the 
Annual Meeting at Cork in 1879. 
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morbid states of the auditory apparatus, and this fear is 
expressed in the familiar injunctions given to sufferers ‘ not 
to tamper,’ *to avoid meddling,’ and ‘to let well alone.’ 
The excuse for all this empiricism has long since been 
removed. The time has arrived when aural therapeutics 
are completely freed from the atmosphere of charlatanism 
which pervaded the treatment of diseases of the mi^ldle and 
internal ear, and the care of this most important organ is 
as intelligently and rationally carried out as that of the eye, 
the uterus, the male urethra, or the rectum. 

The certainty of diagnosis is as perfect, both from positive 
signs and symptoms and from negative evidences, in the case 
of aural affections as in morbid states of other organs in the 
body. A glance at the method by which an exhaustive 
examination of the ear is conducted and a final verdict 
given must satisfy anyone on this point. We know of no 
organs, save the eye and skin, in which we can arrive at 
more certain and satisfactory conclusions as to the cause 
of aberration or loss of function than in the case of the ear. 
He must be a rare diagnostician who would not acknowledge 
that in the case of the other organs of sense, or of the internal 
viscera, conditions are frequently met with which bafHe his 
knowledge and contradict his experiences. The oculist and 
dermatologist have manifest advantages in the completeness 
of their survey of the diseased states they are called on to 
treat, and their powers of observation and comparison are 
accentuated by this facility and education. Even in the 
instance of the eye and the skin, intricate questions of 
pathology involve the diagnosis, baffle the localizing power 
of the examiner, and more or less influence his judgment 
on matters of therapeutical import. It is no exaggeration 
to say that the vast proportion of curable or remediable 
affections of the ear are easily diagnosed, and require no 
extraordinary skill in their treatment. 

These are just the conditions which come within the daily 
observation of the practitioner. The analysis of any statis- 
tical records, hospital or private, would establish the truth of 
this statement. 

Nor are the necessary appliances for aural diagnosis in 
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the greater number of ear affections met with in daily 
practice either numerous or costly. A watch, a few aural 
and nasal specula, a piece of rubber tubing, a laryngeal 
mirror with a good light, some tuning-forks, a syringe, an 
aural cotton-wool carrier, a tongue-depressor, and Politzer's 
inflator, are the essential tools which enable us, in a large 
proportibn of cases, to tell the patient truthfully what are 
the chances of successful interference. 

Thorough acquaintance with the use of three appliances is 
essential. They are diagnostic. These are the speculum, 
auscultation -tube (known familiarly as the otoscope), and 
tuning-fork. And when the physician, both for purposes 
of diagnosis and treatment, has* to apply remedies to the 
Eustachian tube and middle ear, he should acquire the 
method of passing the Eustachian catheter with facility and 
gentleness. With speculum, mirror, and finger he must 
know how to explore the nose and naso-pharynx ; the number 
of naso-pharyngeal cases in which we find deafness an ac- 
companying trouble necessitating this knowledge. 

The nasal speculum, the laryngoscopic or rhinoscopic 
mirror, and a tongue-depressor are not difficult instruments 
to master the use of. The manipulative experience and 
dexterity necessary in the application of local remedies to 
the external and middle ear are easily acquired by the 
intelligent practitioner, and are not a whit more difficult 
to attain than the acquisition of the corresponding dexterity 
and gentleness of touch which should be exercised in various 
other surgical procedures, as, for example, the manipulation 
2 L^\d treatment of the sensitive urethra. This experience 
has certainly to embrace the ability for careful and accurate 
determination of the condition, whether normal or abnormal, 
01 the external ear passage, and the nature of its contents ; 
the ready recognition of the appearance and slight anatomical 
deviations from the typically normal shape, colour, position 
of the membrane, and those anatomical peculiarities which 
are found in a certain proportion of ears in which the hearing- 
power is perfect. On the other hand, there must be a 
familiarity with the alterations presented in the shape and 
position of the drumhead when it has been subject to attacks 

• I — 2 
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of otitis, acute or chronic, or in those cases in which there 
have been sclerotic changes in the middle ear, with the condi- 
tions which induce rigidity of the ossicles and their articula- 
tions. With these changes come corresponding alterations in 
the tone and degree of tension of the intrinsic muscles and 
accumulations in the tympanic cavity, all of which departures 
favour the approach and induce the occurrence of lesions of 
the internal ear and its delicate nervous apparatus. 

The skill of the aurist mainly consists in his power of 
comparatively analyzing and differentiating these associated 
morbid conditions, and in assigning relatively to each its 
proportionate part in the production of the symptoms for 
which he is consulted. We have to decide how far the 
removal of those abnormal states, which we know to be 
remediable by operative or therapeutical measures, will 
enable us to improve our patient’s hearing, or — ^just as 
important a result — to preserve it. In a certain proportion 
of cases we know that the chances of improvement are 
against us, while in others we feel that no good whatever 
can be done. Frank admission of our position with regard 
to both these classes of sufferers would save aural surgery 
from much of the suspicion of quackery which at present 
is pretty openly hinted at in regard to its therapeutical 
remedies and applications. We insist that the broad prin- 
ciples of treatment are as safely carried out in the case of 
morbid conditions of the ear as in those of other organs ; 
that the most essential therapeutical principles, no matter 
how secured, are cleanliness (asepsis in the strictest sense of 
the word), free ventilation of the aural passages, attention to 
the state of the naso-pharyngeal mucous membrane^ due regard to 
the intimate dependence of the normal auditory conditions on 
a healthful state of the blood and the arterial and nervous supplies. 

In practice it will be found that very many of the aural 
affections for which we are consulted, both those of an 
inflammatory character and those in which there is deteriora- 
tion of function, have essentially preventable causes, or 
causes over which the controlling influences within the 
reach of every physician and surgeon can be exerted so as 
either to prevent or minimize their pernicious effects. 
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The external ear furnishes a large proportion of the diseases 
we are called on to treat, and (to take a low estimate) in 
sonje 40 per cent, of such patients cerumen (and its asso- 
ciated and attendant evils) is the primary cause of the 
trouble, or produces the symptoms for which we are cpn- 
sulted; and of the remaining affections of the external ear, 
inflammation of the meatus, of various degrees of intensity 
and in different stages, is the condition we have most 
frequently to combat and limit. 

Chronic catarrhal and sclerotic states of the middle ear 
furnish the next largest number of patients, associated with 
which we frequently ‘find similar morbid conditions of the 
Eustachian tubes. The practitioner has thus commonly to 
deal with two causes of deafness — in the external ear accumu- 
lations of cerumen, with epidermis and other degenerating 
debris ; in the middle ear, collapse, obstruction, stenosis, or 
closure of the Eustachian tube. 

Next we have the not infrequent, and, relatively, from 
their sequelae, the most serious of all forms of aural disease, 
namely, the various suppurative conditions, acute and chronic, 
occurring in the middle ear, and passing from it into the 
mastoid cells or involving the meninges, the cerebellum, or 
the cerebrum — acute and chronic suppurative otitis media, 
with mastoid abscess, cerebellar abscess, or invasions of the 
temporo-sphenoidal lobe. Other associations or consequences 
of such inflammations are granulations filling or sprouting 
from the tympanic cavity, so-called vascular and other polypi, 
with the occurrence of cholesteatomata in the tympanum, the 
mastoid antrum and cells. 

The proportion of affections of the internal ear to those of 
the other parts of the auditory apparatus appears, judging 
from statistical records, to be relatively small. Yet this is 
a most misleading inference to draw from any such classifica- 
tion of ear diseases. It is, however, from the scanty clinical 
and pathological data which we commonly have at our 
command, often impossible to isolate the internal ear affec- 
tion from primary or associated middle-ear disease. Such an 
accurate differentiation cannot always be made between true 
paralytic states and localized nerve lesions, or limited effusions 
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of blood or serum, and functional disturbances and paresis 
from organic changes in the nerve elements. This is the 
weak side in otological science. It is an easy task to assign 
to the division of internal ear disease a well-marked case of 
nervine deafness, labyrinthine vertigo, the combination of 
objective signs and subjective symptoms, w'hich we gi;oup 
together under the name of Meniere’s disease, dl* those 
numerous cases in which, from disease or accident, we can 
have no doubt that permanent lesions exist, traumatic in 
origin, or the consequence of apoplectic, acute inflammatory, 
or degenerative changes in labyrinth or cochlea. 

It is different in those cases in which there have been 
serious lesions of the middle ear, such as suppurative catarrh 
with perforation of the drumhead, old sclerotic changes in 
the mucus of the tympanic cavity, ossicular ankyloses of the 
auditory ossicles, or traumatic lesions. Such are commonly 
attended by varying degrees of internal ear mischief. This 
involvement of the osseous labyrinth or the auditory nerve 
may depend not so much on the attendant middle - ear 
disease as on some systemic condition or morbid change 
in other organs. In advanced life it may be due to general 
decay. To determine the question how^ far the auditory 
nerve is implicated through some local or extra-auditory 
causes may be difficult or impossible, but at least it is 
obviously our duty to make the attempt. 

Over these internal ear lesions experience proves we have 
little power. If due to such constitutional states as general 
plethora, syphilis, gout, tubercle, and such organic conditions 
as cardiac disease, albuminuria, or diabetes, we may do much 
by general and specific treatment to modify or ameliorate — 
we rarely cure — so that their presence does not affect the 
question of local treatment. It is rather one of diagnosis 
and prognosis. 



CHAPTER II 

THE ANATOMY OF THE EAR 

By AMBROSE BIRMINGHAM and ROBERT DWYER JOYCE 

In the following account of the anatomy of the ear the 
organ is considered from the point of view of the general 
practitioner, and accordingly only such facts have been 
included as are necessary to a correct understanding of its 
mechanism, the disturbance of its functions resulting from 
disease, and the chief operations performed on the part. At 
the end of the systematic account will be found a short section 
on the applied anatomy of the ear. 

The organ of hearing is divided naturally (Fig. 3) into 
three parts, namely : 

1. The External Ear. — This includes the portions of the 
organ visible from the exterior, namely, the pinna and the 
external auditory meatus. It acts to a slight extent as a 
sound collector. 

2. The Middle Ear or Tympanum — a cavity which lies 
internal to the membrana tympani, and contains the three 
small ear-bones. With it are connected the Eustachian 
tube and the mastoid antrum, the former opening on its 
anterior, the latter on its posterior, wall. The middle ear 
may be looked upon as the sound transmitter. 

3. The Internal Ear or Labyrinth (Fig. 8) consists of a 
tortuous bony passage, containing the complicated epithelial 
mechanism in which the auditory nerve fibres terminate. 
It lies buried in the substance of the petrous portion of the 
temporal bone to the inner side of the tympanic cavity, and 
constitutes the perceptive portion of the organ of hearing — 
the sound perceiver. At least one division of the labyrinth. 
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namely, the semicircular canals, has to do with equilibration 
rather than hearing. 

The External Ear. 

As just pointed out, this division of the organ consists of 
the pinna and the external auditory meatus, the latter being 
practically a continuation inwards of the deepest part of the 
pinna. • 

I. The Pinna. — In general shape the pinna or auricle may 
be said to resemble a shallow cone (Fig. 2), with its apex at 
the beginning of the external auditory meatus, and its anterior 



Fig. I. — Vertical Section of External Meatus, Membrana 
Tympani, and Tympanic Cavity. 

a. Cellular spaces in the superior wall of the meatus connected with the middle 
ear ; 6 , roof of the tympanic cavity ; r, inferior wall ; d, tympanic cavity ; 
e, membrana tympani ; /, head of the malleus ; g, handle of the malleus ; 
A, incus; /, stapes; k, Fallopian canal; /, fossa jugularis ; i«, apertures 
of glands in the external meatus ; 11, part of mastoid process. (Right 
ear.) (After Politzer.) 

wall partly cut away. It is made up of a shell of elastic 
cartilage — absent in the lobule — covered by a layer of thin 
skin, which is very closely adherent on its outer surface, but 
less so on the inner, so that the integument can here be 
moved to some extent on the cartilage. The pinna presents 
a number of ridges and depressions, to which the following 
names are given, as shown in Fig. 2. 
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The slightly-rolled margin of the pinna is the helix, the 
depression just within, and bounded by this is the fossa of 
the helix. The antihelix is a ridge, divided Y-like above, 
lying inside the fossa of the helix, whilst the depression 
between its two limbs is the fossa of the antihelix. Within 
n the antihelix is a large depression, the concha, at the lower 
margin of which are seen the tragus in front, projecting 
* backwards over the external auditory meatus, and the anti- 
tragus behind, opposite the tragus. Finally, the lower end 



Fig. 2. — The Pinna or Auricle. 

I, Antitragus; 2, tragus; 3, concha; 4, fossa of antihelix (Fossa triangularis) 
5, antihelix ; 6, helix; 7, fossa of helix (Fossa scaphoidea ) ; 8, lobule. 

of the pinna is known as the lobule ; it contains no cartilage, 
and is formed of fatty connective tissue covered by skin. 

Connected with the pinna are certain intrinsic and ex- 
trinsic muscles of no practical importance. 

The pinna derives its nerve-supply from the auriculo-temporal, great 
auricular, and small occipital nerves, the former coming from the fifth 
^nerve, the two latter from the cervical plexus. Its arteries are the super- 
^pial temporal and posterior auricular. 

\ The External Auditory Meatus (Figs, i and 3) ex- 
tend from the bottom of the concha to the membrana 
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tympani. Its general direction is inwards and somewhat 
forwards, but it is curved in such a manner that both its 
floor and anterior wall are slightly convex. These two walls, 
owing to the obliquity of the tympanic membrane, are also 
longer than the other sides of the canal. 

The meatus, measured from the bottom of the concha, is c 
about I inch (25 mm.) in length ; but if measured Yrom the 
outer surface of the tragus (a more simple measurement in * 
practice), the length is increased to li inches (37 mm.). 

The meatus proper (excluding the concha) is divided into 
an inner osseous portion a little over J inch in length 



Fig. 3. — Horizontal Section of the External Meatus. 

a. Concha; b, tragus; r, place ot attachment ot the cartilaginous portion; 
d, mastoid process ; e, anterior wall of the meatus ; /, recessus meatus 
audit, extern. ; g, membrana tympani ; h, tympanic cavity. (After 
Politzer.) 

(15 mm.), and a shorter outer or cartilaginous portion, which 
is formed by a prolongation of the cartilage of the pinna. 

In general the meatus is nearly J inch (8*5 mm.) in 
diameter, but its calibre is not uniform throughout, for it 
presents two slight constrictions, one situated in the carti-. 
laginous portion, near its junction with the bone; the other 
at the inner end of the meatus, a few millimetres from the 
membrane. In this latter position the meatus is narrowest.^ 
The cartilage of the meatus is deficient above and be- 
hind ; there are also two nearly vertical gaps (the fissures of 
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Santorini) in its anterior part, which afford a ready passage 
for pus from a parotid abscess into the meatus. Where 
the cartilage is deficient, the wall is completed by fibrous 
tissue. 

Sometimes, as mentioned above, the depth of the concha is included in 
giving the length of the meatus, and the meatus is then described as 
Deing divisible into three parts — an outer or conchal part, extending from 
ihe surface of the tragus to the bottom of the concha ; a middle or carti- 
laginous portion, extending from the bottom of the concha to the beginning 
of the third or osseous portion. These three divisions are well seen on 
horizontal section, when \he meatus presents an S-shaped curvature 
(Fig. 3) ; the first or conchal portion runs inwards, forwards, and slightly 
upwards ; the second or cartilaginous part, passing off from the preced- 
ing at an angle, runs horizontally inwards and slightly backward ; whilst 
the third or osseous part runs inwards and forwards like the first part, but 
also distinctly downwards, particularly near the membrana. 

By drawing the pinna backwards and upwards the angles 
of the meatus are opened out, and the passage is rendered 
nearly straight. 

The condyle of the lower jaw is in close relation with the 
anterior wall of the cartilaginous portion (slightly overlapping 
the bony part also), and presses upon it, so that when the 
condyle glides on to the eminentia articularis, in opening the 
mouth, the meatus becomes wider. Below, the meatus is in 
contact with the parotid gland in its whole length, whilst 
behind and above the offshoots from the mastoid cells fre- 
quently reach to within i or 2 mm. of it (Figs, i and 3). 

A layer of skin, which grows very thin and delicate in 
the deeper parts, lines the whole meatus and also covers 
the outer surface of the membrana tympani. In it large 
modified sweat glands — the ceruminous glands (Fig. i), which 
secrete the ear-wax — are found embedded over the carti- 
laginous portion of the canal ; they also extend for a little 
way into the osseous part above and behind. In the outer 
part of the meatus, particularly at the back of the tragus, 
are found a number of stiff hairs, which to some extent 
prevent the entrance of dust and insects. 

The membrana tympani (Fig. 4) is an oval membranous 
sheet, about ^ inch (8 or 9 mm.) in diameter, and inch 
(0*1 mm.) in thickness, which closes the inner end of the 



12 


DISEASES OF THE EAR 


external auditory meatus, and separates it from the tympanum. 
It is attached by its margin to a distinct grooved ridge — the 
sulcus tympanicus — which runs round the bottom of the meatus. 
The external surface of the membrane looks in general out- 
ward, downwards, and forwards, making an angle of about 
45° with both the horizontal and sagittal planes. On account 
of this obliquity and the downward slope of the floor of the 
meatus, the membrane and the floor meet at a sharp angle 
(27"), and form thereby a pond or hollow ‘ recessus ’ at the 
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Fig. 4. — Internal Surface of Left Membrana Tvmpani, enlarged. 

a. Head of the malleus; 6, neck of the malleus; c, tendon of the tensor 
tympani ; d, inferior extremity of the handle of the malleus ; e, anterior 
portion of the membrana tympani ; /, fold of the membrana tympani con- 
taining the chorda tympani ; g, incus ; 7/ , short process of the incus ; 7, long 
process. (After Politzer.) 

inner end of the meatus, in which foreign bodies often lodge. 
As a further result of this obliquity of the membrane its 
lower part is about 6 mm. further from the orifice of the 
meatus than the upper part. 

By its inner surface (Fig. 4) the membrana tympani gives 
attachment to the malleus, the long process or handle of 
which runs downward and backward between the fibrous 
and mucous layers to a point below the centre of the 
membrane. At the upper end of the handle is situated 
the short process of the malleus, which abuts against 
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and forms a distinct projection on the outer surface of the 
membrane. From this projection run backwards and for- 
wards respectively two ridges, the anterior and posterior 
tympanic folds (Prussak’s striae). These, taken together, 
form a nearly straight line, the anterior extremity of which 
Js about 2 mm. lower than the posterior. The sulcus tym- 
panicus, the grooved ridge of bone into which the membrana 
fympani is inserted, is interrupted above and somewhat in 
front by a notch, the incisura Rivini. The portion of the 
membrana tympani which fills in the incisura Rivini is known 
as the membrana flaccida, or membrana Shrapnelli, and it is 
marked off from the rest of the tympanic membrane below 
by the anterior and posterior tympanic folds first mentioned. 
The membrana Shrapnelli differs from the rest of the tym- 
panic membrane in that it is very loosely stretched ; hence 
the name membrana flaccida commonly given to it. It is 
concave towards the meatus, but by forcing air into the 
tympanum through the Eustachian tube, the concavity may 
be changed to a protrusion. 

The whole membrane is funnel-shaped, the concave surface 
being directed outwards towards the meatus, and the bottom 
or apex of the funnel, known as the umbo, corresponding to 
the lower extremity of the malleus. 

The depth of the funnel is about 2 mm. (Siebenmann). For the pur- 
pose of description the membrane is divided into four parts or quadrants 
by*two lines, one corresponding in direction to the hammer-handle, and 
the other passing through the umbo at right angles to the first. Thus we 
have four quadrants, of which the posterior superior is the largest and the 
anterior inferior the smallest. 

The membrane is irregularly oval in outline, the longest diameter being 
directed downwards and forwards, and measuring 9'22 mm., whilst the 
short transverse axis is 8*5 min. (Bezold ; Trbltsch). 

The auroscopic appearance is described at p. 40. 

Structure.— The membrana tympani is composed of three 
layers — namely, a central supporting sheet, covered outside by 
skin, and inside by mucous membrane. The outer layer is 
simply a continuation of the skin of the meatus, but it is very 
thin and delicate, both as regards epithelium and corium. 
The central layer, or membrana propria, is made up of fibrous 
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tissue, the fibres of which are mainly radial in direction ; 
starting from the handle of the malleus, and particularly from 
the umbo, they pass out on all sides to the sulcus tympanicus. 
On the inner surface of the radial fibres there are others 
circularly disposed, but these are comparatively few in number, 
and are situated chiefly at the periphery. The handle of the# 
malleus is closely adherent to the inner surface of this layer, 
the periosteum of the bone passing continuously into it. The 
inner layer consists of the mucous membrane of the tympanic 
cavity, here covered by a simple layer of flattened epithelial 
cells. The chorda tympani nerve passes across the upper 
part of the membrana, covered in by a reduplication of the 
mucous membrane (as described below), and may often be 
faintly seen in the living subject from the external auditory 
meatus. 

The membrana tympani has two systems of bloodvessels, 
situated respectively in the skin and the mucous layer, and 
these systems are connected together by perforating branches, 
which pierce the membrana propria chiefly at the periphery 
of the membrane. The artery for the skin is derived from 
the deep auricular branch of the internal maxillary; it 
descends with two companion veins from the roof of the 
meatus on to the surface of the membrane, and passes 
down close behind the handle of the malleus as far as the 
umbo, where it breaks up into a large number of radial 
branches. The arteries of the mucous layer are derived 
chiefly from the stylo-mastoid artery and the tympanic 
branch of the internal maxillary. There are lymphatic 
vessels or spaces in all the layers of the membrana, and the 
lymphatic glands around the insertion of the sterno-mastoid 
muscle are probably the first to receive its lymph (Langer). 

The Middle Ear or Tympanum. 

The Tympanum is an irregular, six-sided cavity situated in 
the temporal bone, immediately internal to the membrana 
tympani, above the level of which latter, however, it extenej^ 
for a considerable distance (Fig. i). It communicates behind 
through the antrum with the mastoid cells, and in front through 
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the Eustachian tube with the pharynx. The tympanic cavity 
is practically a slit-like space, the long axis of which is 
continuous with that of the Eustachian tube in front and 
of the mastoid antrum behind ; and a straight line drawn 
through the Eustachian tube will pass through the length of 
the cavity and on into the antrum (Schwalbe). The outer 
?ind inner walls are the most extensive; they are not per- 
pendicular, but are both inclined outwards above. The whole 
cavity is wider above than below, for the outer wall, formed 



Fig. 5. — Inner Aspect of the Outer Half of the Temporal Bone 
Exposed by a Vertical Section made Antero-posteriorly through 
the Tympanum, Antrum Mastoideum, and Mastoid Cells. 

A, Antrum mastoideum ; n, mastoid cells ; c, inner surface of tympanic mem- 
brane; D and E, head of malleus and body of incus; f, chorda tympani 
nerve ; g, fossa for jugular vein ; h, partition of bone between the 
cavity of the tympanum and the antrum mastoideum (below the letter 
II a portion of the canal for the facial nerve is shown); i, dura mater. 
(After Barr.) 

chiefly by the membrana tympani, is more oblique than the 
inner wall (Fig. i). 

The roof consists of a thin plate of bone, the legmen 
tympanif separating the tympanum from the cranial cavity. 
Minute bloodvessels pass through the tegmen, from the tym- 
panum to the dura mater, which latter sometimes becomes 
involved in inflammatory conditions of the middle ear. 

The floor is not sharply separated from the anterior and 
posterior walls, but slopes gradually upwards into these ; it 
coiltains a large number of small depressions, separated by 
transverse ridges. These little cavities vary much in depth. 
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and are called the tympanic cells. At the inner margin of 
the floor is a small foramen for the passage of the tympanic 
branch (Jacobson’s) of the glossopharyngeal nerve. The 
floor corresponds in position to part of the roof of the 
jugular fossa, the separating layer of bone being very thin 
in the infant, but thicker in the adult (Schwalbe). Its 
thickness is very variable, however, and sometimes it mQ.f 
be partly absent, so that the bulb of the jugular vein (lateral 
sinus) actually projects into the cavity of the tympanum 
through the floor (Zuckerkandl). 

The outer wall is formed chiefly by the membrana tympani, 
but the tympanum extends both upwards and downwards 



Fig. 6. — .Horizontal Section of the External Meatus and 
Tympanic Cavity. 

a, Anterior wall of the meatus ; Z), posterior : c, cells of the mastoid process; 
rf, meatus ; e, membrana tympani ; /, tympanic cavity ; g, fossa sigmoidea. 
(Right ear.) 

(in the latter direction to a distance of 3 mm.) beyond 
the limits of the mernbrane. Close to the margin of the 
membrana, at its upper and anterior part, is the inner end 
of the Glaserian fissure, which leads to the glenoid fossa. 
This fissure lodges the processus gracilis and the anterior 
ligament of the malleus, and transmits the anterior tympanic 
artery. 

The chorda tympani nerve (Fig. 5), which springs from the 
facial a little distance above the stylo-mastoid foramen, enters 
the tympanum behind, and then crosses the inner surface of 
the membrana, lying beneath its mucous layer, and runcAng 
between the l^andle of the malleus and the long process 
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of the incus; finally, it leaves the cavity through a small 
passage in the anterior tympanic wall, known as the canal 
of Huguier. 

The anterior wall presents the large opening of the 
Eustachian tube, the lower margin of which is situated 
^about 4 mm. above the tympanic floor. 

The ascending part of the carotid canals containing the 
Internal carotid artery, is separated from the tympanum by 
the thin anterior wall, measuring here only i or 2 mm. thick. 
This is an important relation, particularly as in rare cases the 
separating wall is deficient (Zaufal), when the carotid artery is 
separated from the tympanum by mucous membrane only, 
and possibly may be wounded in paracentesis of the mem- 
brana. The canal for the tensor tympani muscle lying above 
the Eustachian tube opens on the inner wall of the cavity. 

The posterior wall presents, at a distance of about 6 rnm. 
above the floor, the large triangular opening of the mastoid 
antrum, immediately beneath which the short process of the 
incus is fixed (Fig. 5). Below, and internal to this, is situated 
the pyramid, a hollow, coniccil process of bone containing the 
stapedius muscle, the tendon of which escapes at its apex, 
and is inserted into the neck of the stapes. Below the 
opening of the antrum, and close to the sulcus tympanicus, 
is a depression, the sinu^s posterior; to the outer side of 
this is situated the iter chordae posterius, through which the 
chorda tympani nerve enters the tympanum. 

The Inner Wall of the tympanum corresponds to the outer 
wall of the labyrinth, into which latter the two fenestra; on 
this wall open. In front it presents a rounded elevation known 
as the promontory, which occupies the central and lower 
portions of the wall, and is formed by the projection out- 
wards of the first turn of the cochlea. Above and behind this 
is the fenestra ovalis (situated at the bottom of a depression 
known as the pelvis ovalis), which leads into the vestibule, 
and in the recent state is occupied by the base of the stapes. 
Below the fenestra ovalis, and separated from it by the pos- 
terior part of the promontory, is the fossa of the fenestra rotunda. 
This fossa is a deep concavity, running upwards and inwards, 
and leading to the fenestra rotunda, which latter lies at its 

2 
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bottom almost completely hidden beneath the downward pro- 
jecting ridge of the promontory, which overhangs the fossa 
above. The fenestra rotunda leads into the scala tympani 
of the cochlea, and is completely closed in the recent state 
by the secondary membrane of the tympanum. This membrane 
resembles in structure the membrana tympani proper, con-r 
sisting, like it, of a central fibrous layer covered on the 
outside by the mucous membrane of the tympanum, and orf 
the inside by the endothelial lining of the cochlea. 

Above the fenestra ovalis, and close to the roof of the 
tympanum, is a curved elevation which corresponds to the 1 
facial canal (aqueduct of Fallopius). 

Between the two fenestra, and somewhat behind them, is 
a deep (3 mm.) depression, the sinus iympanicus, which is 
bounded above and behind by the ridge of the facial canal. 
It is placed directly in front of the pyramid, the sharp apex 
of which projects over the sinus, to be connected to the 
promontory by a bridge of bone as a rule. The bottom of 
the sinus corresponds to the ampullary end of the posterior 
semicircular canal. 

The surface of the promontory shows a faint groove running 
upwards from the floor, which lodges Jacobson’s nerve — the 
tympanic branch of the glosso-pharyngeal — for the supply 
of the mucous membrane of the tympanum and of the 
mastoid cells. This nerve, with its connections, forms the 
tympanic plexus. 

The facial nerve in its passage through the tempoiai 
pursues the following course ; (i) It first runs outward 
through the internal auditory meatus, at the bottom 
which it enters the aqueduct of Fallopius, or facial cana 
(2) Continuing this outward course, and passing between the 
vestibule and cochlea, it approaches the inner wall of the tym- 
panum, where it bends abruptly backwards and has developed 
upon it the geniculate ganglion. (3) It next runs backwards 
in its canal along the inner angle of the roof of the tympanum, 
just above the fenestra ovalis, and then passes down behind 
that cavity — here lying just internal to the opening of ijae 
mastoid antrum— to make its exit at the stylo-mastoid foramen. 

The ridge formed by the facial canal is a prominent object, 
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as it arches backwards and downwards over the fossa ovalis, 
at the upper part of the inner wall of the tympanum. 

The upper division of the tympanum, namely, the portion 
lying above the membrane (Fig. i), is described separately 
by some authors (Bezold ; Schwalbe) under the name of the 
^attic, the recessus epitympanicus, or the aditus ad antrum 
(for the antrum opens into it). The outer wall of the 
tittic corresponds to the inner end of the mass of bone 
which forms the roof of the external auditory meatus — here 
sloping downwards — and also to the membrana Shrap- 
nelli below. Its cavity passes backwards, without marked 
narrowing, into the antrum, the elevated ridge of the facial 
canal forming on the inner wall a division or threshold 
between the two. 

The Mastoid Antrum (Fig. 7) is a somewhat bean-shaped 
cavity, flattened from side to side, situated between the 
tympanum in front and the mastoid cells behind. Through 
it the mastoid air-cells communicate with the tympanic cavity. 
Its average length (from before, backwards and outwards) is 
about 12 mm.,, its vertical measurement 8*3 mm., and its 
horizontal width 67 mm. It is present in the child at birth, 
although the mastoid cells have not yet been formed. The 
walls of almost the entire antrum are covered with small 


depressions or openings of various sizes, which lead into a 
complicated and generally extensive system of pneumatic 
hollowed out in the mastoid and petrous portion of 
i™iffemporal bone, and known as the mastoid cells. 

^The Mastoid Cells (Fig. 7) spread out in the substance of 
ime bone to a very variable degree, in some cases being so exten- 
sive that they reach forward as far as the root of the zygoma, 
[upwards for some distance between the layers of the squamous, 
and also outwards close to the roof and posterior walls of the 
external auditory meatus. They may extend dpwnwards to 
the lowest part of the mastoid process, so that there is only a 
paper-like layer of compact bone separating them from the 
periosteum both on the outer and inner sides of the process. 
Iij such cases there may be only the same thin layer of bone 
separating the cells from the lateral sinus internally. On the 
other hand, the air-containing cells are sometimes confined to 
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a small space, situated in the upper part of the mastoid, the 
greater part of the latter being either cancellous, or solid, 
compact bone. About 20 per cent. (Zuckerkandl) of mastoids 
contain no air-cells, being solely composed of either diploic or 
compact tissue. The mastoid cells are lined throughout by 
mucous membrane continuous with that of the tympanum, q 

The Auditory Ossicles (Fig. i), which are situated in the 
tympanum, are three in number : the malleus, the incus, and* 
the stapes. 

The Malleus, or hammer, is about 18 mm. long, and 
presents an upper expanded part or head (supported on a 
neck), which articulates behind with the incus, a lower 
slender and tapering portion, the handle, and two processes. 
The handle, directed downwards, backwards, and inwards, lies 
in contact with the membrana tympani, to the fibrous layer of 
which it is closely adherent. At the junction of the handle 
with the neck is the short process, which is directed outwards 
against the membrana tympani, just below the membrana 
Shrapnelli. It forms an important projection on the outer 
surface of the membrane. The long process, or processus 
gracilis — in great part fibrous in the adult — is very slender, 
projects forwards, and ends in the beginning of the Glaserian 
fissure. 

The Incus lies behind, and somewhat internal to, the 
malleus. It consists of a body — showing a facet in front for 
articulation with the malleus — and two processes. The long 
process runs downwards, parallel to the handle of the malleus, 
behind and internal to which it lies, and bears on the inner 
side of its extremity the orbicular process, which articulates 
with the head of the stapes. The short process is directed 
backwards, and is movably attached to the posterior wall of 
the tympanum just below the opening of the antrum. 

The Stapes, very small and slender, is shaped like a 
stirrup. It has a head directed outwards for articulation 
with the orbicular process of the incus, and two crura which 
connect the head to the base or foot-piece. This latter is 
an irregularly oval plate of bone fitting into, and almpst 
filling, the fenestra ovalis, to the margins of which it is 
attached all around by a strong elastic ligament.- 
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The head of the malleus is connected to the bod}'^ of the 
incus, and the orbicular process of the incus to the head of 
the stapes respectively, by synovial joints. 

Movements of the Ossicles. — When, during its vibration, 
the membrana tympani moves inwards, it carries with it 
^the malleus, which is intimately united to its fibrous layer. 
This movement is transmitted by the malleus to the incus, 
Ithe long process of which is carried inwards against the 
. head of the stapes, the final result being that the base of 
this latter bone is pressed into the fenestra ovalis (whilst the 
secondary membrane of the tympanum bulges outwards at 
the same time to relieve the pressure of the fluid within the 
labyrinth)- Thus the vibrations of the membrane are trans- 
mitted across the middle ear to the labyrinth by the chain 
of bones in that cavity. 

Folds and Pouches of the Tympanic Mucous Mem- 
brane. — Several folds and pouches have been described, but 
only one of these, Prussak’s pouch or space, need be re- 
ferred to here as of practical importance. This small pouch 
lies just above the short process of the malleus, and is placed 
between Shrapnell’s membrane externally and the upper 
portion of the malleus internally. It is almost completely 
shut off by mucous and ligamentous folds from the tympanic 
cavity, into which, however, it usually opens above and 
behind. Its interest lies in the fact that it is a common 
seat of purulent inflammatory processes, and into it per- 
forations of Shrapneirs membrane open. 

The Eustachian Tube (Fig. 7) passes from the naso- 
pharynx to the tympanum, to which latter it admits air. It 
usually measures about inches (36 mm.) in length, and is 
made up of an outer bony and an inner cartilaginous part, 
the latter constituting two-thirds of the entire length. The 
whole tube may be compared in shape to two narrow cones or 
trumpets — an inner larger and an outer smaller — with their 
apices joined; at the junction of the two its diameter is 
about iV inch (2 mm.). The tube runs inwards, forwards, 
ajid downwards from the tympanum to the pharynx (making 
an angle of 45® to 50® with the sagittal plane, and one of 
about 30® with the horizontal, plane). 
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The cartilaginous portion is formed of a somewhat tri- 
angular plate of cartilage folded upon itself so as to form a 
channel, open below and in front where it is completed by 
fibrous tissue, to which some fibres of the tensor palati 
muscle are attached (dilator tubae Riidinger). 

The pharyngeal opening of the tube is situated on the^ 
side-wall of the nasb-pharynx, and is fully described in the 
account of that cavity (see pp. 32, 43). • 

The osseus portion, narrower than the cartilaginous, 
runs in the angle between the petrous and squamous 



Fig. 7. — Section through the Whole Extent of the Middle Ear. 

A, Antrum mastoideum ; b, mastoid cells ; c, inner surface of tympanic mem- 
brane, at lower end of manubrium; d, head of malleus; e, body of 
incus; g, fossa for jugular vein; h, partition of bone between the 
cavity of the tympanum and the antrum mastoideum (below the letter 11 
a portion of the canal for the facial nerve is shown) ; i, dura mater ; 
K, chorda tympani nerve ; l, tympanic mouth of Eustachian tube ; 
M, isthmus of the Eustachian tube ; n and p, walls of cartilaginous part 
of Eustachian tube ; o, pharyngeal mouth of Eustachian tube. (After 
Barr.) 

divisions of the temporal bone, below the canal for the 
tensor tympani muscle. Its narrow inner end is united to 
the cartilaginous portion, while its wider outer extremity 
opens on the anterior wall of the tympanum, as already 
described. 

The whole tube is lined by mucous membrane, which in 
the bony part is thin and continuous with that of the tym- 
panum, but in the cartilaginous part it is thicker, and contains 
mucous glands and some adenoid tissue. At the pharyngeal 
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orifice it passes into the mucous membrane of the pharynx. 
The mucous membrane throughout is covered by columnar 
ciliated epithelium. 

The Internal Ear. 

The internal ear is situated in the petrous portion of the 
* temporal bone, immediately internal to the tympanum, and 
•consists of a series of bony passages known as the osseous 
labyrinth^ containing a corresponding series of membranous 
structures, known collectively as the membranous labyrinth. 
The space between the membranous and bony labyrinths is 
occupied by a lymph-like fluid called the perilymph^ whilst 



Fig. 8 . — The Right Osseous Labyrinth. (Viewed from the outer side.) 

External semicircular canal; 2, posterior canal ; 3, superior canal : 4, vesti- 
bule : 5, fenestra ovalis ; 6, apex of cochlea ; 7, fenestra rotunda 


the membranous labyrinth contains a similar fluid, the endo- 
lymph^ in addition to the essential portions of the organ of 
hearing. 

The Osseous Labyrinth (Fig. 8) consists of three parts, 
namely: (i) The vestibule, a central oval cavity nearly as large 
as a half-pea, on the outer wall of which is situated the fenestr^i 
ovalis, whilst through its inner wall pass branches of the 
auditory nerve. ( 2 ) Running forwards from the vestibule, 
and then turning upwards, is a bony tube, which is coiled in 
the form of a shell around a central core, known as the 
modiolm. This is the cochlea, and its base, through which 
numerous branches of the auditory nerve enter, corresponds 
to the bottom of the internal auditory meatus. The fenestra 
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rotunda of the tympanum opens into the beginning of the 
tube of the cochlea. (3) Finally, into the upper and posterior 
portion of the vestibule open three arched bony tubes (each 
about I inch long and i^ch in diameter), termed the 
semicircular canals. Two of these are placed vertically 
and at right angles to one another ; the third lies horizontally 
and external to the other two. This latter comes into close 
relation with the inner wall of the mastoid antrum, and# 
may be injured in operations on that cavity. 

The Membranous Lab3rrinth, like the preceding, is 
made up of three divisions : the membranous vestibule, the 



Fig. g. — T he Membranous Labyrinth, Corresponding to the Osseous 
Labyrinth shown in Fig. 8. 

I, External semicircular canal; 2 , posterior canal; 3, superior canal; 
4, utricle; 5, saccule; 6, membranous canal of cochlea; 7, canalis 
reuniens ; 8, ductus endolymphaticus. 

membranous semicircular canals, and the membranous canal 
of the cochlea (Fig. 9). 

The Membranous Vestibule consists of two sacs, an upper 
known as the utricle, into which the semicircular canals 
open ; and a lower, the saccule, which is connected with the 
membranous canal of the cochlea by a very narrow duct (the 
canalis reuniens). The utricle and saccule are also indirectly 
connected by a Y-shaped tube (the ductus endolymphaticus). 
Thus the several divisions of the membranous labyrinth 
are brought into communication, and the contained endo- 
lymph can pass from one part to another without iri- 
terruption. 
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At one point (known as the macula acustica) the epithe- 
lium of the inner wall of both utricle and saccule, which 
elsewhere is flattened, is made up of columnar cells, 
amongst the bases of which fibres of the auditory nerve 
ramify, whilst from the free end of each cell a stiff, hair-like 
process projects into the cavity. (The cells are consequently 
known as hair-cells). Over each macula, with its projecting 
Jiairs, lies a little mass of calcareous particles (otoliths), 
imbedded in a soft matrix. Vibrations of the endolymph 
are supposed to affect the hairs or the hair-cells (possibly 
through the impact of the otoliths), giving rise to im- 
pressions which are conveyed to the brain by the auditory 
nerve fibres. A somewhat similar ‘ macula ’ is found at one 
end of each semicircular canal (where it is called a crista 
acustica). 

The Membranous Semicircular Canals correspond to 
the bony tubes within which they lie, but are very much 
narrower. Like the osseous canal, each presents at one end 
a dilatation, the ampulla, within which is found a crista 
acustica, connected with fibres of the auditory nerve, as in 
the case of the maculae of the utricle and saccule. 

There seems to be no doubt that the semicircular canals 
have no real connection with the function of hearing, but 
that in some way they minister to the mechanism for the 
co-ordination of bodily movements, either by afferent im- 
pulses constantly passing from them to the cerebellum, or 
otherwise. And, apparently to facilitate the taking up of 
impressions resulting from movement in any direction, the 
canals are disposed in the three planes of space, one being 
horizontal and the tw^o others vertical, but at right angles to 
one another. When the head moves in any direction, the 
pressure of the endolymph is disturbed in one or more 
canals, and this, affecting the hair-cells of the macula, sets 
up an impression which is conveyed by (a division of) the 
auditory nerve to the brain. 

The Membranous Cochlea. — The coiled bony tube of 
the cochlea is divided longitudinally into three passages or 
scalae, namely, the scala tympani, the scala vestibuli, and the 
scala media or membranous canal of the cochlea (Fig. 10). 
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The division is effected by two partitions. One of these is 
formed in part by a spiral ledge or shelf of bone, known as the 
bony spiral lamina, which projects into the tube from the bony 
core (modiolus) of the cochlea, but does not extend across 
its whole width. The partition is completed by the basilar 
membrane (an exceedingly important structure, made up 
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Fig. 10. — Transverse Section through the Tube of the Cochlea. 

X, Outer rod of Corti; 2, outer hair-cells; 3, membranous canal of cochlea 
(scala media) ; 4, membrane of Reissner; 5, tectorial membrane; 6, scala 
vestibuli ; 7, osseous spiral lamina ; 8, scala tympani ; 9, inner rod of 
Corti ; 10, basilar membrane. 

largely of radially-disposed fibres), which extends from the 
bony spiral lamina to the outer wall of the cochlea. 

The second partition, the extremely delicate membrane 
of Reissner, crosses the tube from the upper surface of the 
bony spiral lamina near its edge to the outer wall of the 
cochlea, above .the attachment of the basilar membrane. 
Between the basilar membrane and the membrane of 
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Reissner lies the scala media ; above it on the side 
nearest to the apex of the cochlea) is the scala vestibuli, and 
below it the scala tympani (see Fig. 10). These two latter 
communicate with one another (through the helicotrema) 
at the apex of the cochlea. Below, the scala tympani is 
^ separated from the tympanum at the fenestra rotunda by the 
secondary membrane only, whilst the lower end of the scala 
•vestibuli is continuous with the vestibule, so that the peri- 
lymph, which occupies the vestibule and the two scalae, is 
continuous throughout all these parts. 

The scala tnedia, or membranous canal of the cochlea^ is 
triangular in shape on section, the two sides being formed by 
the membrane of Reissner and basilar membrane respectively, 
and the base by the periosteum of the outer wall of the 
cochlea. In this division of the cochlea, and resting on the 
basilar membrane, is situated the highly specialized part of 
the ear known as the organ of Corti. 

The organ of Corti is formed of a number of modified 
epithelial cells resting upon the basilar membrane, 
amongst which the terminal branches of the cochlear nerve 
ramify. It consists essentially of the following parts : 
{a) The rods of Corti^ inner and outer, two rows of very 
much elongated, and otherwise modified epithelial cells, 
which are united above by their heads, whilst their bases 
are separated by some distance, and rest upon the basilar 
membrane. Between the two rows, each of which consists 
of about 3,000 rods, there is thus formed a long passage 
(known as the tunnel of Corti). (6) The hair-cclls. These 
are columnar epithelial cells which lie against the inner 
and outer rods of Corti respectively. The upper ends 
of the cells come to the surface, and are there capped by 
tufts of small hair-like processes (hence the name of the cells), 
whilst the terminal filaments of the cochlear nerve ramify 
amongst their bases. In man there is but one row of inner 
hair-cells, but there are several rows of outer cells placed 
external to the outer rods of Corti. (c) The cochlear nerve, 
a branch of the auditory, sends its fibres from the bottom of 
the internal auditory meatus up through the central column 
(modiolus) of the cochle^ ; thence they pass out through 
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canals in the spiral lamina, each having a ganglion developed 
upon it : finally they end in arborizations around the bases 
of the hair-cells, {d) Over the whole of the organ of Corti 
lies a peculiar structure known as the tectorial membrane (see 
Fig. lo), which is attached internally to the (limbus of) the 
spiral lamina, and is free externally. It is supposed to act ^ 
as a damping mechanism in connection with the hair-cells. 

As already pointed out, the membranous canal of the* 
cochlea is occupied by endolymph, continuous with that of 
the membranous vestibule, whilst the scala tympani and 
scala vestibuli are occupied by perilymph, continuous with 
that in the vestibule. 

Summary of the Physiology of Hearing. 

The following is a brief statement of the chief facts con- 
nected with the perception of sounds : 

1. Sounds are produced by the vibration of sounding 
bodies — e,g., violin strings, drums, bells, etc. 

2. The vibrations of the sounding body are communicated 
to the surrounding air, in which corresponding vibrations, 
known as ‘ sound-waves,’ are set up. 

3. These sound-waves, having previously been, to some 
extent, collected by the pinna, impinge upon the tympanic 
membrane, and throw it into a state of vibration. 

4. The vibrations set up in the membrane are conveyed 
across the tympanum by the auditory ossicles, the three 
bones forming, as it were, an osseous chain stretching across 
the cavity. The inner end of this chain, represented by the 
base of the stapes, fits into the fenestra ovalis, and there 
comes into relation with the perilymph of the internal ear, 
to which the vibrations are communicated. 

5. The vibratory waves thus set up in the perilymph, 
running along the scala vestibuli and scala tympani, break 
upon the basilar membrane and the membrane of Reissner, 
and throw them, as well as the contained endolymph of the 
scala media, into vibration. 

6. Finally, the vibrations of the basilar membrane and the 
endolymph extend to the hair -cells, and set up in these 
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stimuli, which are conveyed by the fibres of the cochlear 
nerve to the brain, and there give rise to auditory sensations. 

To this short statement the following additional points 
may be added : 

The external ear is of very little use as a collector of sound- 
-waves in man, although in certain animals it is of considerable 
importance in this respect. 

• The membrana tympani must not be looked upon as an 
ordinary tightly-extended drumhead, which only vibrates to 
its own fundamental note. On the contrary, it is not flat, 
but funnel-shaped ; it is neither tightly nor evenly stretched ; 
it can be rendered more or less tense by the contraction and 
relaxation respectively of the tensor tympani muscle ; and 
the chain of ossicles attached to its inner surface act, to some 
extent, as a damper of its vibrations. In a word, it is a living, 
not a dead, membrane, and it is capable of responding, not 
only to its own fundamental note, but to a series of tones 
extending over seven octaves. 

The uses of the Eustachian tube in connection with hearing 
are two. In the first place, it constitutes an outlet for 
the mucus secreted by the tympanic mucous membrane. 
Secondly, it admits air to the tympanum, for it is necessary 
to the perfect action of the tympanic membrane that the 
pressure of the air on its two sides should be equal. If that 
in the tympanum becomes much rarefied, the greater pressure 
of the external air will drive the membrane inwards, thus 
rendering it too tense and interfering with its working. The 
deafness resulting from this condition is known as ‘throat 
deafness.’ It arises from a blocking of the Eustachian 
tube, often found in connection with throat troubles. As 
a result of the blocking, no renewal of the tympanic air 
can take place, whilst that already contained in the cavity 
becomes rarefied owing to the absorption of its oxygen by 
the blood in the capillaries of the mucous membrane, which 
gives out in exchange a smaller quantity of carbonic acid 
gas. Excessive tension of the membrane, giving rise to 
deafness, is the result, as already explained, but this deafness 
can be relieved at once by passing a Eustachian catheter. 
Under ordinary conditions air is admitted to the tympanum 
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every time the act of swallowing takes place; this is due 
to the fact that the Eustachian tube is rendered patent 
by the contraction of the levator palati muscle. 

Although the three ossicles vibrate practically as if they 
were one bone, it is, however, an important fact, upon which 
much depends, that they are connected to one another by ^ 
slightly movable joints, which give elasticity to the chain, 
and to some extent cut off excessive vibrations of the mem-* 
brane. On this account anchylosis of the joints gives rise to 
disturbance of function. It is also, of interest to remark that 
the vibratory molecular movements of the air and membrana 
tympani are converted into a lever movement of the ossicles ; 
what is lost in speed and range being gained in force. 

The use of the fenestra rotunda and the secondary tympanic 
membrane is, as it were, to provide a ‘ vent ’ for the labyrinth 
and its contained fluid, so that when the vibrations of the 
tympanic membrane are conveyed to .the tympanic bones, 
and the base of the stapes is pressed inwards, the secondary 
membrane, bulging slightly outwards, relieves the pressure, 
and gives space in the vestibule for the incursion of the 
stapes. Were the foramen and secondary membrane absent, 
the propagation of the vibrations through the perilymph 
would be impossible. 

Two chief views are held as to the function of the cochlea ; 
they are known respectively as the * piano theory ’ of Helm- 
holtz, and the ^ telephone theory ’ of Rutherford and Waller. 

In the piano theory it was supposed that the various rods 
of Corti were attuned, as it were, to different notes, in 
response to which they were thrown into vibration, just as 
when a note is sounded in front of a piano certain strings 
vibrate in response. Subsequently Helmholtz changed this 
view about the rods of Corti — for in man the pairs of rods 
are not as numerous as the varieties of pitch which can be 
recognised by a well- trained ear; besides, the rods are absent 
in birds — and he substituted for them the fibres of the basilar 
membrane. Some of these were said to be thrown into 
sympathetic vibration by each note ; this affected the hair- 
cells in the vicinity and gave rise to stimuli, which were 
conveyed to the brain by. the auditory nerve fibres. 
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In the telephone theory, on the other hand, it is not 
supposed that special parts of the organ of Corti or of the 
basilar membrane vibrate in response to special notes, but 
that the whole basilar membrane vibrates to every note, like 
the tympanic membrane, or the membrane of a telephone, 
^the vibrations being at different rates for different notes, and 
possibly varying in their character in different parts of the 
Inembrane. As a result, all the hair-cells are affected, and a 
complex impression is conveyed by the auditory nerve to the 
brain, where the analysis of the sound takes place. 

The chief difference between the two views is that in the 
piano theory the analysis of the sound is supposed to take 
place in the cochlea by the sympathetic vibratjon of cor- 
responding fibres of the basilar membrane, whilst in the 
telephone theory a complex impression, like that from the 
tympanic membrane, is sent by the basilar membrane, and 
the organ of Corti as a whole, to the brain, and is there 
analysed. 

The course pursued by the auditory impressions on their 
way to the brain is briefly as follows : They reach the medulla 
through the cochlear nerve ; passing up, they establish com- 
munication with the inferior olive in the lower part of 
the pons, and here the majority decussate (in the trape;:ium 
of the pons). They next ascend in the lateral fillet of both 
sides, establish connections with the cells of the inferior 
quadrigeminal bodies, and, passing through the posterior 
part of the internal capsule, reach the superior temporal 
convolution, which is generally believed to be the cortical 
centre for hearing. 

The Naso-Pharynx. 

Owing to its close connection, through the Eustachian 
tube, with the middle ear, it will be necessary to briefly 
describe the upper portion of the pharynx, which is known 
as the naso-pharynx (Fig. ii). 

The Naso-Pharynx differs from the rest of the pharynx 
ip that its cavity under all conditions remains dpen, and 
forms a chamber of considerable size, incapable of oblitera- 
tion. This results from the fact that all its walls are 
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immovable except the floor, which latter is formed by the 
soft palate. 

It communicates with the nasal cavities in front, by the 
posterior nares — two oblong apertures, separated by the 
vomer, each measuring i inch (25 mm.) from above down- 
wards, and ^ inch (12*5 mm.) from side to side — which 
occupy the whole of its anterior wall. The floor is formed 
by the soft palate, but behind the palate the cavity communi-* 
cates with the lower portion of the pharynx through the 
pharyngeal isthmus — an aperture of variable size, placed 
between the two posterior palatine arches (‘ posterior pillars 
of the fauces*) — through which the naso-pharynx can be 
explored from the mouth with the linger. During the act 
of swallowing, the isthmus is closed by the ascent of the 
soft palate and the approximation of the posterior palatine 
arches; the food is thus prevented from entering the nose. 
Advantage is taken of this fact in Politzer’s method of in- 
flating the tympanum (see p. 92). 

The greater part of each lateral wall of the naso-pharynx is 
occupied by the orifice of the Eustachian tube, with its 
prominent ‘ cushion ’ bounding it above and behind. Behind 
this on the lateral wall is seen a vertical slit-like depression, 
which leads into a flattened diverticulum, known as the 
lateral recess of the pharynx, or fossa of Rosenmuller. 

The Orifice of the Eustachian Tube is usually triangular 
(with the base downwards), sometimes slit-shaped, but it 
always presents a characteristic infundibular or funnel-like 
appearance (Fig. ii). This results from the fact that the 
Eustachian cartilage, which partly surrounds the inner por- 
tion of the tube, projects as a prominent ridge around the 
upper and posterior aspect of the opening; the ridge is 
known as the Eustachian cushion. The presence of this 
firm ridge lying behind the orifice, coupled with the absence 
of any such projection in front, greatly facilitates the passage 
of a Eustachian catheter. Should the catheter slip back 
over the cushion, it will enter the lateral recess of the 
pharynx, which is of considerable depth. 

The exact position of the Eustachian orifice is of impor- 
tance ; it is placed on the side-wall of the pharynx, a little 
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(i to J inch : 8 to I2’5 mm.) above the hard palate, and 
behind the posterior end of the inferior turbinated bone, 
or, according to Tillaux, J inch (12*5 mm.) above and 
behind the margin of the hard palate. ^ 

On the upper part of the posterior wall, above the level 
^of the Eustachian orifices, there is found, particularly in 
the child, a considerable accumulation of lymphoid tissue, 
known as the pharyngeal tonsil of Luschka. In old age 
this lymphoid tissue almost completely disappears, whilst in 
the child it is often enormously increased in amount, and 
gives rise to ‘ adenoids.’ 

The Nasal Cavities and the Air-cells connected 
with them. 

Only a brief account of these parts need be given, as they 
are but indirectly connected with the subject proper of this 
work. 

The Nasal Fossae are two narrow, irregular spaces, strongly 
flattened from side to side and elongated antcro-posteriorly, 
which lead from the anterior nares in front to the posterior 
nares behind. The two fossae are separated from one another 
by the nasal septum, and into them open the nasal ducts — 
which convey the tears from the eyes to the inferior meatus 
— the ethmoidal cells, the frontal, sphenoidal, and maxillary 
sinuses. Each extends up to the base of the skull and down 
to the hard palate; it opens behind through the posterior 
nares into the naso-pharynx, and in front communicates 
through the nostril with the exterior. F'inally, the outer 
wall of each fossa presents the three scroll-like turbinated 
bon%5 projecting into the cavity, below which are seen three 
horizontal grooves — the superior, middle, and inferior meatuses 
of the nose. 

The portion of the nasal cavity immediately above the 
aperture of the nostrils is known as the vestibule, and is 
covered by a prolongation of the squamous epithelium of the 
skin. 

*^he Nasal Septum is formed by the vomer below and 
behind, by the vertical plate of the ethmoid above, and by 
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the septal cartilage of the nose in front. It rarely adheres 
to the middle line, but is in the majority of cases deflected 
to one or the other side. Often these deflections, which are 
found in both the bony and cartilaginous portions, are so 
marked and so abrupt as to look like outgrowths of the 
septum. Deflections limited to the cartilage are apparently 
due to excessive growth of the latter, and can hardly b6 
regarded as pathological, as they are present in the majority 
of cases. Very commonly bony projections, known as 
‘ spurs,’ are found along the line of junction of the vomer 
and the ethmoid. 

The roof of the nasal fossae is in immediate relation to the 
cavity of the cranium, from which it is separated in its 
middle portion by the very thin cribriform plate of the 
ethmoid only; through this plate the olfactory nerve- fibres 
reach the cavity. 

As regards the floor, it need only be said that it is hori- 
zontal from before backwards, and is limited anteriorly 
by an elevated ridge, forming a kind of threshold (4 or 
5 mm. in height), which to some extent hides the anterior 
part of the inferior meatus from view, until the nostril is 
drawn well upwards. The edge of this threshold lies some 
distance (nearly \ inch, 6 or 7 mm.) above the level of the 
aperture of the nostrils. 

Superiorly, the nasal fossa, here slit-like in character, lies 
between the lateral mass of the ethmoid and the vertical 
plate of that bone, so that the lateral mass, with its two 
turbinated bones, forms the outer wall of the fossa in its 
upper part. Lower down this wall is formed by the superior 
maxilla and palate bones, with the inferior turbinal running 
along them. The chief objects of importance on the outer 
wall (Fig. ii) are the three turbinated bones, with the three 
meatuses lying beneath them, and the orifices of the air 
cavities which communicate with the nose. 

The Superior Turbinal is small and unimportant; it is 
confined to the upper and posterior portion of the fossa, and 
is practically out of reach of the surgeon. The same may be 
said of the superior meatus, which lies beneath it, and iilto 
which the posterior ethmoidal cells open. 
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The Middle Turbinated Bone,* although shorter, is usually 
wider and more prominent than the inferior turbinal, from 
which it is separated by the middle meatus. In shape it is 
an elongated triangle with its base forwards. The lower 
border is free and rounded ; the upper is attached ; whilst 



Fig. II.— The Lateral Wall of the Nasal Fossa and tih5 
Naso-Pharynx. 

I, Sphenoidal sinus; 2, superior turbinated hone; 3, superior meatus; 
4, middle meatus; 5, middle turbinated bone; b, middle meatus; 
7, atrium of middle meatus; 8, frontal sinus ; 9, vestibule of nose; 
, 10, inferior turbinated bone ; ii, inferior meatus ; 12, pharynf^eal orifice 

of Eustachian tube; 13, levator cushion; 14, Eustachian cartilage form- 
ing the Eustachian cushion ; 15, lateral recess of the pharynx (fossa of 
Rosenmiiller) ; 16, pharyngeal tonsil (of Liischka). 

the base is free, except above, and forms a prominent and 
nearly vertical, anterior border to the bone. As a result of this 
arrangement, the middle meatus, which lies under cover of 
this turbinal, is perfectly open anteriorly as well as below, 
hence ' the ease with which a probe slips into it. The 
middle turbinal extends quite as far back as the inferior, but 


See p.,63. 
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the latter is continued i to J inch (6’25 to i2'5 mm.) furtter 
forwards, and reaches to within about J inch (12*5 mm.) of 
the nostrils. 

The Middle Meatus is a groove, about to if inches 
(37'5 to 4375 mm.) long, which lies between the inferior 
and middle turbinals, and also extends upwards under cover 
of the latter bone. It is wider in front than behind, and is 
continued forwards beyond the middle turbinal into a smooth- 
walled space termed the atrium of the middle meatus. 
This atrium is practically a continuation forwards of the 
middle meatus without a corresponding prolongation of the 
middle turbinal. Above and in front the meatus is continued 
upwards under cover of the turbinal into the infundibulum, 
a bony passage which leads through the anterior part of the 
ethmoid to the frontal sinus. 

On raising the middle turbinated bone there is seen, a little 
in front of its centre, on the outer wall of the meatus, a 
large, rounded prominence known as the ethmoidal bulla, on 
which open the middle ethmoidal cells (Fig. 12). This bulla 
is bounded in front by a deep crescentic groove, the hiatus 
semilunaris (concave, upwards and backwards), which runs 
into the infundibulum above. In the deepest part of the 
hiatus, near its middle, and under cover of its overhanging 
anterior border, the chief opening of the antrum of Highmore 
is usually found ; near it, but higher up, is situated the 
opening of the anterior ethmoidal cells. The antrum often 
has a second and much more evident opening lower down and 
further back, about the middle of the outer wall of the meatus. 

The Inferior Turbinated Bone (Fig. ii) is longer, narrower, 
and less prominent, as a rule, than the middle. It is somewhat 
spindle-shaped, but its lower margin and posterior extremity 
are often very much enlarged, owing chiefly to a thickening 
of the mucous membrane which covers them. Not un- 
commonly the lower margin extends to within a very short 
distance (i to } inch — 4 to 6 mm.) of the floor of the 
nasal fossa. 

The Inferior Meatus* lies below the inferior turbinaK Like 
the middle, it is of considerable size, and it presents anteriorly, 

* See p. 99. 
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under cover of the inferior turbinal, the lower opening of the 
nasal duct. 

Varieties of the Turbinals. — These may take the form of 
either hypertrophy or atrophy ; in each case the change may 
implicate the bones as well as the mucous membrane. . 



'9 

Fig. 12. — Lateral Wall of Nasal Fossa and of Naso-Pharynx after 
Removal of the Middle Turbinated Bone. (From the same 
Specimen as Fig. ii.) 

I, Arrow passed through opening of frontal sinus (infundibulum) ; 2, orifice of 
anterior ethmoidal cells ; 3, chief opening of antrum of Highmore into 
hiatus semilunaris, and under cover of its anterior margin ; 4, orifice of 
middle ethmoidal cells on 5, the bulla ethmoidalis ; 6, hiatus semilunaris ; 
7, cut edge of middle turbinated bone which has been removed ; 8, a 
second opening of antrum, frequently found either here or at posterior 
part of hiatus semilunaris. (Other parts as in Fig. ii.) 


The lower border and posterior extremity of both the 
niiddle and inferior turbinals are frequently much enlarged, 
and this remark applies particularly to the posterior extremity 
of the inferior turbinal, which is very often the seat of 
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hypertrophic changes, when it presents a rounded, straw- 
berry-like appearance. 

Atrophy of the bones, and to some extent of their mucous 
covering, is not uncommon. In this state the turbinals are 
much reduced both in thickness and in width, and look like 
narrow shelves rather than curved scrolls. When the bone^ 
are atrophied, the meatuses are, of course, much wider than 
normal, and as a result some of the openings which lead 
into them may come into view. 

The Mucous Membrane of the nasal cavity is thick and 
very vascular over the middle and inferior turbinated bones ; 
indeed, over the two ends of both bones and the lower border 
of the inferior it has the character of erectile tissue. It is 
also thick over the septum, but is much thinner in the remain- 
ing parts. That of the cells and sinuses opening into the 
cavity is very thin and pale. 

A thickening of the mucous membrane of the septum, which may be mis- 
taken for some pathological condition, is often found opposite the anterior 
part of the middle turbinal. It is known as ‘ the tubercle of the septum.^ 
On the lower and anterior part of the septum, opposite the anterior end 
of the inferior turbinal, there is a small rounded area (about one-third of 
an inch in diameter), which, unlike the surrounding parts, is covered by 
squamous epithelium, and contains a large number of dilated veins. 
These are the source of the haemorrhage in most cases of epistaxis. 

The Ethmoidal Cells are a series of bony cavities which 
lie in the lateral mass of the ethmoid bone, and open into 
the nasal fossae. They are all lined by mucous membrane 
prolonged from that of the nose. Generally they are 
divisible into three groups, each group opening by a 
common orifice, viz., an anterior set, which opens into the 
upper part of the hiatus semilunaris ; a middle set, opening 
on the ethmoidal bulla ; and a posterior, which opens into 
the superior meatus (Fig. ii). 

The Frontal Sinuses* are two cavities, separated by a 
bony septum, which lie between the inner and outer tables 
of the frontal bones above the root of the nose and the 
orbits. They are very variable in size, sometimes being 
quite small, but often extending up in the frontal bone for 

* See p. 1 13. , ^ 
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inches (37*5 mm.), or more, above the supraorbital arch, 
running out as far as the outer limit of the orbit, and 
extending back in its roof for i inch or further. Very 
commonly the two sinuses are unsymmetrical, the septum* 
lying much to one side of the middle line ; occasionally, too, 
«the septum is perforated. They are lined by a prolongation 
of the nasal mucous membrane, and open by the infundi- 
bulum into the fore part of the middle meatus (Fig. ii). It 
is often possible to reach the sinus by directing a probe up 
along the hiatus semilunaris. 

The Maxillary Sinus, or Antrum of Highmore, is a large 
cavity, situated in the body of the superior maxilla, which 
opens into the nasal fossa, and is lined by a prolongation 
of its mucous membrane. The chief orifice of the antrum 
is situated in the anterior part of the middle meatus, and 
about inches (31 mm.) above the floor of the nasal fossa ; 
it lies at the deepest part of the hiatus semilunaris, near its 
centre, and under cover of its overhanging anterior border 
(Fig. 12). In about 20 per cent, of cases the antrum has a 
second opening lower down and further back on the outer 
wall of the middle meatus (iMgs. ii and 12). 

The Sphenoidal Sinuses are two cavities, separated by a 
bony septum, and generally unsymmetrical, which lie in the 
body of the sphenoid bone, and, like the foregoing, are lined by 
a continuation of the nasal mucous membrane. They open 
by two more or less circular orifices on the roof of the nasal 
fossa above and behind the superior meatus. Whilst generally 
confined to the body of the sphenoid, the cavities not un- 
commonly extend outwards into the root of the great wings 
and pterygoid processes, and backwards into the basilar 
portion of the occipital bone. 

Applied Anatomy. 

External Ear. — The general direction of the meatus is 
inwards and slightly forwards, but it is curved in such a 
jnanner that its floor and anterior wall are slightly convex 
(Figs. I and 6). Its curves can be nearly obliterated by 
drawing the pinna backwards and upwards. It measures 
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I inch (25 mm.) from the bottom of the concha to the tym- 
panic membrane ; if measured from the outer surface of the 
tragus, this distance is increased to li inches (37 mm.). Its 
diameter varies, but averages about J inch (8*5 mm.) ; it is 
^larrower near the middle than in the inner portion generally. 
Foreign bodies often lodge in a little recess between the lower 
part of the sloping tympanic membrane and the inner end of 
the floor of the meatus, which latter dips down here rather 
suddenly (Fig. i). It should be remembered that pus can 
readily make its way from a parotid abscess into the meatus 
through the fissures of Santorini, which are situated in the 
front of its cartilaginous portion. 

In the child the meatus is very much shorter than in the 
adult, measuring, from the bottom of the concha to the 
middle of the tympanic membrane, under J inch (from 10 
to 12 mm.) at birth. The floor and anterior wall are formed 
chiefly of fibrous tissue, the outer part of which is connected 
to a prolongation of the cartilage of the pinna, whilst in its 
inner part is the C-shaped ‘ tympanic ring * of bone surround- 
ing the membrana below and in front. The tympanic mem- 
brane is also very oblique, at birth lying almost in contact 
with the floor of the meatus. At the same time the tympanic 
ossicles nre as large as in the adult. 

Membrana Tympani. — The very oblique position of the 
membrane — which looks outwards, downwards, and for- 
wards, making an angle of about 45° with both the 
horizontal and coronal planes — should be remembered 
This, with the curvatures of the meatus, explains the 
difficulty of getting a perfect view of the membrane. 

When examined with the speculum (p. 89), the following 
points can usually be made out, in addition to its obliquity and 
its funnel-like form : (a) The handle df the malleus is seen ex- 
tending from above and in front downwards, and slightly back- 
wards to the umbo, or apex of the funnel, which is situated 
some distance below the centre of the membrane, and corre- 
sponds to the tip of the hammer-handle. (6) At the upper end 
of the handle the short process of the malleus can be dis- 
tinguished, forming a well-marked elevation on the surface of 
the membrane, (c) Two ridges run backwards and forwar<^s 
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respectively from the short process; these are the anterior 
and posterior tympanic folds, often known as Pntssak's stria. 
Taken together, the two folds form a nearly straight line, 
which is lower in front than behind, (d) The portion of. 
the membrane above these tympanic folds differs from the 
^rest in that it is very loosely stretched, and is consequently 
known as the membrana flaccida {membrana Shrapnclli). It 
corresponds to a notch (incisura Rivini) in the bony rim 
(sulcus tympanicus) which holds the tympanic membrane, 
and it is concave towards the meatus, (e) The long process 

f! a f 



Fig. 13. — Kxternal Surface of the Left Memurana Tvmpani several 

TIMES ENLARGED. 

a. Short process of the malleus ; b, umbo; c, anterior portion, and d, posterior 
portion of the membrana tympani ; r, anterior fold ; /, posterior fold of 
the membrane ; g, Shrapnell’s membrane ; h, long process of incus seen 
through the membrana tympani. (After Politzer.) 

of the incus can often be faintly seen running down behind 
the hammer - handle, and the chorda tympani nerve can 
occasionally be made out as it crosses the upper part of the 
membrane. (/) Finally, when the membrane is examined 
by reflected light, a brilliant triangular area, known as ‘ the 
light reflex,’ is seen extending from the umbo downwards 
and forwards almost to the periphery. It varies somewhat 
in appearance in different individuals, and in abnormal , 
conditions (inflammation of the membrane, etc.) it may be 
altogether absent. It is due to the reflection of the light 
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used for examination from the polished concave surface of 
the membrane, and the constancy of its position results from 
the fact that the membrane can be illuminated only from one 
point, namely, the opening of the meatus. 

The whole membrana tympani is divided, for convenience 
of reference, into four quadrants by two lines, one running ,, 
along the handle of the malleus, the other at right angles to 
this through the umbo. The sections are anterior superior, 
posterior superior, anterior inferior, and posterior inferior. 

Tympanic Cavity. — Some of the relations of the tympanum 
are of special importance in connection with the spread of 
middle-ear disease. Thus, it is separated from the cranial 
cavity above only by a very thin plate of bone (the tegmen 
tympani), through which some small bloodvessels pass to the 
dura mater, thus affording a likely path for the spread of infec- 
tion from the tympanum to the dura and brain. Its floor 
is directly related to the bulb of the jugular vein the 
enlargement of this vessel which lies in the jugular foramen), 
and sometimes the plate of bone separating the two is very 
thin, or may even be perforated. The same may be said of 
the layer of bone separating the front of the cavity from the 
carotid canal, which latter is an immediate relation on this 
aspect. 

Facial Nerve. — The relation of the facial canal (aqueduct 
of Fallopius) to the tympanum is also of importance. It 
runs backwards as a curved ridge along the highest part of 
the inner wall of the tympanum, just above the fenestra 
ovalis, and then passes down behind that cavity (here lying 
on the inner or mesial side of the opening of the mastoid 
antrum) to reach the stylo-mastoid foramen. This foramen 
lies on the inferior aspect of the skull, and well under cover 
of the mastoid process in the adult ; but in the child, owing 
to the absence or small size of the process, it practically lies 
on the outer or lateral aspect of the skull, a short distance 
below and behind the ear, and here the facial nerve, issuing 
from it, has been injured when cutting down on the mastoid 
process. , 

Prussak’s Pouch or Space is important, owing to the 
fact that it is a common seat of purulent inflammation ; 
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besides, perforations of the membrana flaccida open into it. 
It is a little pocket formed by folds of mucous membrane, 
which shut it off completely from the tympanic cavity, except 
above and behind, where there is usually a small opening. 
It lies just above the short process of the malleus, and has 
^Shrapnell’s membrane for its outer wall. Sec page 2i. 

The Eustachian Tube leads from the upper and anterior 
part of the tympanum to the side-wall of the naso-pharynx. 
Its direction is inwards, forwards (generally more inwards 
than forwards) and downwards (the latter at an angle of 
about 30“ with the horizontal). Its total length is about 
inches, and where narrowest — namely, near its middle — 
it measures about yV *i^ch (2 mm.) in diameter. 

Its pharyngeal orifice (F'ig. ii) is a considerable opening, of 
a somewhat triangular form, with a characteristic funnel-like 
appearance, due to the presence of a prominent ridge which 
bounds it above and behind. The opening is situated on the 
side-wall of the naso-pharynx, immediately above the level of 
the hard palate, and a short distance (;^ to ^ inch) behind the 
inferior turbinated bone (see p. 32). The mucous membrane 
is thick in the cartilaginous portion of the tube, and when 
congested may easily lead to its complete occlusion. 

The Attic. — It should be remembered that the whole of 
the head of the malleus, and all of the incus except its long 
process, lie entirely above the level of the tympanic mem- 
brane in an upper subdivision of the tympanum known as 
the attic (or epitympanic recess). It is on the posterior 
wall of the attic, and not into the tympanum proper, that 
the mastoid antrum opens. 

The Mastoid Cells and Mastoid Antrum. — The mastoid 
air-cells are not present at birth, they are absent also in 
about 20 per cent, of adult skulls, but in the great majority 
of adults they are present and well developed, extending 
through the greater part of the mastoid process, or even 
beyond it. All the cells open into the mastoid antrum. This 
cavity (Fig. 7), which measures nearly j inch from before 
|?ackwards, and about half this from above downwards or 
from side to side, is covered in by a part of the squamous 
portion of the temporal bone, which has grown down behind 
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the orifice of the meatus. It opens in front and above into 
the attic by a triangular orifice, along the inner side of which 
runs the canal for the facial nerve — a fact to be remembered 
in operations in this neighbourhood. The floor of the antrum 
is at a Iqwer level than its orifice, thus giving rise to dif- 
ficulties in the drainage, natural and artificial, of the cavity. ^ 
The horizontal or external semicircular canal lies in im- 
mediate relation to its inner wall, and may be injured in 
operations on the antrum. 

The Chorda Tympani Nerve might easily be injured, 
either by operation or disease, where it crosses the upper 
part of the tympanic membrane, as a result of which there 
would be a loss of taste in the corresponding half of the 
tongue. 

Jacobson’s Nerve. — The pain in the region of the mastoid 
process, often felt after operations on the throat (cauteriza- 
tion of the tonsils, etc.), is explained by the fact that the 
mucous membrane of the tympanum and mastoid celk is 
supplied by the tympanic branch of the glossopharyngeal 
nerve, which latter (the glossopharyngeal) also supplies the 
mucous membrane of the throat. 

Tapping the Mastoid Antrum. — In opening the mastoid 
antrum for suppurative disease of the middle ear, care must 
be taken to avoid three important structures which lie in 
close relation to the cavity. These are the lateral sinus, the 
facial nerve, and the external semicircular canal ; to them, 
perhaps, ought to be added the brain and its membranes. 

In practically every case the mastoid antrum can be 
reached without endangering any of the structures just 
mentioned by a J inch (6 mm.) instrument sent straight 
in {i.e., without inclination backwards, forwards, upwards, 
or downwards), at such a point that the hole it makes 
on the surface shall lie as close as possible to the upper 
and back part of the orifice of the meatus (Fig. 14). It should 
not extend more than A inch (2 mm.) above a line pro- 
longed horizontally backwards from the upper margin of the 
meatus ; and the instrument must not be driven in more thap 
16 mm., as the external semicircular canal (which lies on 
the inner side of "the antrum) is, in some cases, not more 
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than 17 mm. front the outer surface of the bone. As a rule, 
the antrum will be reached at a depth of 15 mm. 

These relations of the antrum may, perhaps, be referred to 
at greater length with advantage. 

The Lateral Sinus varies to an extreme degree in both 
^size and position, but the following may be given as its 
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Fig. 14. — The Left Temporal Bone, showing some of the Chief 
Relations of the Mastoid Antrum. 

I, Level of cranial floor ; 2, situation of mastoid antrum (an instrument sent 
in here will reach the antrum at a depth of 15 mm. without injuring any 
of the surrounding structures); 3, the lateral sinus, average condition; 
4, cours^ of facial nerve (projected on exterior). 

average condition : Beginning near the occipital protuberance, 
it runs forwards and upwards, close to the superior curved 
fine ; soon, however, it begins to ascend above that line, and 
continues in an arched course upwards and forwards until it 
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reaches a point which is usually situated inches (37 mm.) 
behind, and f inch (19 mm.) above, the centre of the bony 
meatus ; here it bends — forming the genu of the sinus — and 
runs downwards and forwards on the mastoid portion of the 
temporal bone, lying immediately in front of the line of the 
posterior border of the mastoid process and of a slight ridge^ 
which prolongs that border upwards. Having reached a point 
about -4 inch or J inch (6 mm. to 4 mm.) below the level of 
the meatus, it turns in towards the base of the skull. The 
descending portion of the sinus — sometimes known as the 
sigmoid sinus — in passing down usually lies about J inch 
(12*5 mm.) behind the posterior wall of the auditory meatus. 
In extreme cases, however, the sinus may reach to within 
J- inch (4*5 mm.) of the meatus, and inch (2 mm.) of 
the outer surface of the mastoid. But even in these cases 
an instrument introduced in the manner described above will 
always avoid the sinus. 

To Expose the Lateral Sinus. — A f inch (19 mm.) 
trephine-hole, made with the pin of the trephine on a point 
inches (28 mm.) behind the centre of the meatus, and on 
the level of its upper border, will invariably expose the 
lateral sinus (Fig. 14). 

The Facial Nerve is in danger of being wounded if the 
drill, in tapping the antrum, be directed forwards parallel to 
the meatus. It is also endangered in operations designed 
to enlarge the orifice of the antrum and to bring that cavity 
into more thorough communication with the tympanum ; 
for the nerve, as already pointed out, lies in its canal along 
the inner margin of the orifice of the antrum. Immediately 
behind the upper portion of the meatus it is placed at an 
average depth of 18*5 mm. from the surface of the bone ; 
lower down it comes nearer to the surface ; for instance, 
behind the middle of the meatus it will be reached at a depth 
of 1675 mm., in each case the measurement being made 
parallel to the posterior wall of the meatus (Fig. 14). 

The nerve can never be injured by a drill or chisel sent 
directly inwards — without inclination backwards or forwards, 
as described above — at any point on the surface of the 
mastoid behind the orifice of the meatus ; for if the course 
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of the nerve be projected on the exterior of the bone, it will 
be found to run entirely in front of the posterior border, 
and also below the upper edge, of the orifice of the auditory 
meatus. 

The External Semicircular Canal, as already described, 
lies just internal to the inner wall of the antrum, usually at 
a depth of 18*5 mm. from the surface. Sometimes, however, 
its depth is reduced to 17 mm., when it may be injured if 
the instrument, in operations on the antrum, be sent in more 
than 16 mm. At the same time, it should be pointed out 
that, with ordinary care, there ought to be no great danger 
of injuring the canal, as it has a thick covering of white, 
compact bone at this part, and is consequently easily 
identified. 

As regards injury of the cranial contents, the level of the 
cranial floor in the region of the meatus is variable, and, in 
a small proportion of cases, if a drill-hole extend up higher 
than a point 1 V i^ch (2 mm.) above the level of the ineatal 
orifice, it will enter the cranial cavity (Fig. 14). 

In Removing the Outer Wall of the Attic with the chisel, 
the instrument should not be sent in more than if> mm. — 
measured through the bony meatus from the surface of the 
skull — as otherwise the facial nerve or the external semi- 
circular canal may be injured. 

The applied anatomy of the naso-pharynx and nose is 
included in the general account of these parts (see pp. 31 
and 33). 



CHAPTER III 


EXAMINATION OF PATIENT 

By H. MACNAUGHTON-JONES 

Steps in Diagnosis 

In practice these steps of examination will be found con- 
venient to follow and to note : 

History of case, including age, patient’s residence, occuf)ation, ear first 
affected, mode of onset, and duration of deafness. 

Ascribed causes : 

Hereditary influences or evidences of constitutional taint. 

State of the general health. 

Past treatment. 

Present symptoms, including : 

Tinnitus. 

(Giddiness. 

Pain 

Discharge. 

Tests of hearing with speech, watch, tuning-fork, acoumeter, and 
Gabon’s whistle. 

Condition of periotic region and auricle. 

Condition of external meatus. 

Condition of mouth and throat, nasal cavities, and naso-pharynx. 
Appearances of membrana tympani. 

Results with auscultation-tube and Politzer’s inflation. 

Results of Examination. 

The results of the examination we record as follows : 

Cause of deafness 

Condition of — 

Right Ear. Left Ear, 

External ear 

Periotic region 

Middle ear 

Cavity of tympanum 

Eustachian tube 

Internal ear 

Labyrinth * 

Auditory nerve^ ^ 
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Following the steps of this table, in making our diagnosis 
and forming our prognosis, we are assisted to our conclusion 
(should the case be one of simple deafness or tinnitus 
for which we are consulted) by the past history given to us. 
The bearing of the age of the patient on the deafness, the 
duration of time that it has lasted, and the earliest symptoms 
of its appearance noticed, are of importance. The fact of one 
or both ears being simultaneously affected, and whether the 
tinnitus preceded the deafness, or vice versa, are noted. The 
knowledge of the place of residence, with regard to surround- 
ings, soil, altitude, rainfall, and drainage, may not only throw 
a light on the obstinacy or recurrence of symptoms, but will 
assist us materially in our subsequent advice. The occupa- 
tion of the sufferer may in itself explain the symptoms. 
Inquiring into the state of health at the time of, or preceding 
the invasion of, the aural trouble (as, for instance, an attack 
of fever, influen;5a, rheumatism, gout, or specific affection, or 
any possible injury), we elicit the cause to which the symp- 
toms arc ascribed. We ascertain whether there be hereditary 
influences at work on the side of either parent, satisfying our- 
selves at the same time that there are no objective signs of 
specific or tubercular taint. Such an investigation will lead 
us, especially in those cases in which we suspect circulatory 
disturbances or any organic lesion of the nervous system, to 
examine the heart and great vessels, applying at the same 
time some ready tests as to the normal or abnormal state of 
the nervous system. This latter step is necessary, remember- 
ing the relation of deafness and tinnitus to locomotor ataxia 
and other affections of the spinal cord, as also to the incipient 
stages of grave cerebral changes. Obviously, such an ex- 
amination will lead to an inquiry, always of primary impor- 
tance in cases of tinnitus, into the nature of the renal secre- 
tion, which, should it throw a light on the + or — tension of 
the vessels, may at once be a guide to the cause of the 
tinnitus. 

Before considering the symptoms for which we are at the 
moment consulted, it is well to ascertain what past treatment 
tlie patient may have been subjected to. This will save the 
useless repetition of therapeutic measures, which it would be 

4 
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perfectly justifiable to try, but which previous experience h^s 
proved to have been of no avail. At the same time, it is more 
satisfactory that the surgeon should satisfy • himself that 
certain modes of treatment have been effectually carried out, 
as it is just possible, as in the case of the Eustachian catheter 
and bougie, that the previous manipulation of these appli- 
ances may not have been altogether of an efficient character. 

After deafness, the next symptoms which demand our 
attention are tinnitus, giddiness, pain, and discharge. In a 
very large proportion of aural cases tinnitus of one kind or 
another is present, and it is a symptom which frequently is 
complained of almost as much as, and occasionally more 
than, the loss of hearing. The mode of analyzing the causes 
and varieties of tinnitus is entered into elsewhere (chapter on 
the Internal Ear). Giddiness, as a symptom, occurs generally 
in connection with tinnitus, and is a prominent one in laby- 
rinthic disease, and forms one of the usual train of symptoms 
grouped under the name of Meniere. It occurs also in certain 
affections of the middle ear, in the presence of growths, as a 
consequence of pressure and stapedial fixation. It is also 
referred to in discussing affections of the middle and internal 
ear. 

Pain and discharge in the symptomatology of a case we 
have already discussed. 

We now proceed to apply those tests of hearing in the 
manner already described — namely, speech with whispering, 
the watch, the tuning-fork, the acoumeter, and Galton’s 
whistle. With these tests alone we are able in a great 
number of cases to differentiate between middle and internal 
ear deafness. 

The objective examination of the ear now follows. We 
have first to place our patient in a good position for 
examination. He should be seated in a chair, with the light 
used on either the right or left hand side. The surgeon 
should then sit facing him, and reflect the light by the frontal 
mirror well on the speculum, in introducing which we should 
remember the direction of the meatus, and endeavour to 
straighten it as much as possible by drawing the auritle 
a little upwards, outwards, and backwards, otherwise there is 
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a tendency for the light to fall on the wall of the meatus. 
Opening the mouth, too, will sometimes slightly enlarge the 
lumen of the canal. Should the patient suffer from some 
inflammatory affection, acute or chronic, in the external 
meatus, middle ear, or mastoid region, the area surrounding 
the auricle has to be carefully inspected and palpated. This . 
fs the periotic region. Here, above the auricle, we may 
have localized subperiosteal swelling or abscess. Below 
the auricle, otitis externa of any form is commonly asso- 
ciated with a certain amount of swelling, and in deeper- 
seated mastoid or middle-ear disease tenderness and swelling 
in this region is an indication of extension of the disease 
downwards in the neighbourhood of the digastric fossa, or 
possibly approaching or involving the jugular vein. Behind 
the ear, redness, tenderness, and swelling are all im- 
portant signs, indicative of inflammation either extending 
from the external ear, inflammation or abscess, or mischief 
either subperiosteal or more deeply-seated in the mastoid 
itself. 

Evidences of past mischief, in the shape of loss of substance 
in the mastoid, cicatrices, or sinuses, may be present, which 
will direct inquiry into attacks of inflammation in the past. 

Having examined the auricle and the external meatus, 
noting anything abnormal that may be present in either, and, 
having removed any cerumen, should such occlude the canal 
and prevent a view of the membrane, we now inspect the drum- 
head with the speculum, and note any deviations from the 
normal appearances that may be present, at the same time that 
we direct the patient to practise Valsalva, watching closely 
the effect of the inflation on the membrane. We now take up 
the auscultation-tube and listen with it, noting the nature of 
the sound and the degree to which air enters the tympanum. 
Politzer’s bag is next applied, and the inflation is listened to. 
It is well, then, after the patient has swallowed a few sips of 
water, to test the hearing with the watch and by speech, and 
contrast it with the result arrived at before inflation. 

We pass next to examine the condition of the mouth and 
failces, the throat, including the palate, tonsils and pharynx, 
and in cases in which explorajtion of the posterior nares is 

4—2 
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ihdicated, we use the rhinoscopic mirror or palpate the naso- 
pharynx. The anterior nasal fossae are now looked at with 
the mirror and speculum, the size and position of the 
turbinals and septum and any abnormalities being noted. 
It has always to be remembered by the practitioner that this 
* is a most important step in the examination of every aural 
case, as in a large proportion the cause of the ear trouble wifi 
be found either in some malformation or morbid condition of 
the nasal structures. 

In introducing the speculum, we must remember how timid 
many patients are on being examined. This nervous sensitive- 
ness is increased when there is any inflammation of the 
auricle or external meatus ; hence it is that a gentle yet 
firm hand is required to conduct all aural manipulations. 
In any case of aural affection all force or roughness in 
manipulation is to be deprecated. Those who cannot manipu- 
late the ear with gentleness had better not manipulate it at 
all. A man’s entire success with a patient will depend much 
on the gentleness with which he introduces the speculum or 
the Eustachian catheter ; the infliction under any circum- 
stances of unnecessary pain should be avoided. This pre- 
liminary encouragement of the patient can only be secured 
by keeping constantly in mind, and strictly adhering to, the 
resolution to avoid all force. 

Such gentle handling of the ear and encouragement of the 
patient is especially necessary in children. They are naturally 
apprehensive and difficult to manage. It is better not to try 
to do too much with a nervous child at the first visit if it can 
be avoided. By a little encouragement and tact the fears of 
the small patient are generally overcome. 



CHAPTER IV 


ETIOLOGICAL. BRIEF REMARKS ON SOME 
CAUSES OF DEAFNESS AND AURAL 
DISEASE GENERALLY 

By H. MACNAUGHTON-JONES 

In many persons deafness comes on insidiously, without any 
pain, and not until conversational power suffers, either through 
the obvious difficulty of hearing the voice when spoken to, 
or that more slowly perceived proof of mischief, the inability 
to hear general conversation when several people are speak- 
ing at the same time, does the patient realize the fact that 
any impairment of hearing is threatened. 

So long as the hearing distance is sufficiently good for the 
ordinary conversational business or professional necessities, 
the slight beginnings of deafness pass unheeded and un- 
detected. It is with difficulty that we can at times persuade 
a patient that the hearing-power is not as good in one or 
both ears as it might be. Particularly is* this the case when 
we are consulted for tinnitus without any marked deteriora- 
tion in the hearing. The persistence of the noise is the first 
warning of the future decadence which follows the early 
perversion of the function. 

Just as we should never neglect occasional or persistent 
pain in the ear, so should we always be mindful that tinnitus 
is a warning symptom, not alone of local auditory derange- 
ment, but frequently of some more remote mischief in the 
brain, heart, or general vascular system. 

It may be useful here to draw the attention of the student 
or4)ractitioner to some special causes of affections of the ear, 
which, however, will be referred to in dealing with the diseases 
of each part of the organ of hedring in its proper place. 
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Heredity. — Deafness frequently gives us an example of 
the law of atavism. It appears to be absent in one genera- 
tion, and to reappear in the next. 

Occasionally, though we cannot find evidence of deafness 
in either parent, two or three brothers or sisters may be 
affected. Such hereditary deafness is nearly always of k 
most unfavourable type. In a great many cases the physician 
does not see the patient until the deafness is far advanced and 
there is evidence of serious middle and internal ear trouble. 

Obviously, the lesson that we may gather is to attend, in 
all such families, to any early indication of approaching 
mischief, and to lessen the chances of it by looking after the 
throat and tonsils and any nasal obstruction or abnormality 
which may exist in children ; for it is the fact, and a most 
vital one in regard to this form of deafness, that we frequently 
find it first make its appearance after puberty, or even later on. 

Dentition. — A small proportion of aural affections in 
children begins during the dentition period. Not only have 
we reflex excitations of the ear arising from dental sources, 
but there is the direct association of the inflammatory state 
of the gums and alveolar structures, while in the enfeeble- 
ment of the child’s health during the process of dentition 
there is not infrequently a tendency to otitis with discharge 
from the ear. In connection with dentition it is important 
to remember the characteristic signs, as specially drawn 
attention to by Hutchinson, of hereditary taint in the teeth, 
in estimating afterwards the distinctions between the mer- 
curial stomatitis, the consequence of mercury administered 
in infancy, and the dental evidences of hereditary syphilis. 


Mercurial Sjomatjtis. 


Hereditarv Syphilis, 


'leeth primarily ] 
affected = J 


First molars. 


Premolars escape. 

/'Enamel deficient, 
transverse lines on 
incisors and ca- 
nines, dirty, dis- 
coloured, and 
coated with tartar ; 
pitted. 


Character of ab- 
normality = 


j Central upper 
( incisors. 

'Peculiar notch in in- 
cisors, dirty, badly 
formed ; often combi- 
nation of effects seen 
in deficient enamel and 
dentine from mercury 
and syphilis. 
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Whooping-cough. — The ears are not infrequently affected 
during severe attacks of whooping-cough. The enfeeblement 
of the constitution generally, the impoverishment of the 
blood, the associated naso-pharyngeal catarrhal conditions, 
and the vascular congestion brought about during violent 
paroxysms of coughing, with occasional rupture of the 
membrana tympani, are sufficient to explain this compli- 
cation. 

Diphtheria. — Otitis media is not an uncommon complica- 
tion in this disease, while deafness may follow the paralysis 
of the naso-pharyngeal muscular structures after the acute 
symptoms have subsided. Diphtheritic membranous exuda- 
tion in the outer ear is extremely rare. The involvement of 
the organ in an attack of diphtheria is a peculiarly serious 
complication. 

Parotitis (Mumps). — Deafness may come on during an 
attack of mumps, generally disappearing as the swelling 
subsides. In other cases suppuration of the middle ear 
follows. The labyrinth may be implicated and vertigo be 
present. In other attacks of severe parotitis with associated 
cellulitis pus may find its way into the tympanic cavity and 
escape through the external meatus. 

Influenza. — Aural complications are very common as 
sequelae of influenza. We find as the simplest consequences 
slight temporary deafness, due to middle-ear obstruction and 
catarrhal conditions. More frequently, however, there are 
inflammatory states of the tympanum, resulting in otitis 
media, with or without perforation of the membrane, and 
a chronic suppurative catarrh may follow. Sometimes the 
mischief appears in some form of labyrinthic disturbance, 
a troublesome tinnitus resulting, or varying degrees of 
auditory nerve deafness. 

Tubercle. — Tuberculous inflammation iii children shows 
itself by suppurative otitis media, with frequent extension to 
the mastoid process or the petrous portion of the temporal 
bone. 

Bactericidal Causes. — Pathogenic micro-organisms play 
a most important part in tho production of aural affections. 
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This applies not only to such bacteria as are found in the 
external meatus, but also those associated with morbid con- 
ditions of the naso-pharynx. There are also those micro- 
organisms which exist in the circulatory current, and which 
in malarial states provoke inflammatory processes not only 
in the external and middle, but in the internal ear. c 

We would first, however, remark upon the suitability of 
the ear passages for originating and completing fermenta- 
tive processes. Whether we look to the external meatus, 
the cavity of the tympanum, or the Eustachian tube, we find 
those essentials for fermentation, fermentation products, and 
ferment life which we artificially secure in advancing that 
process elsewhere or outside the body. We have a limited 
supply of air and light, with, in the case of the tympanum, 
only periodical or interrupted interchange. There is an 
elevation of temperature, due to the free vascular supply in 
the auditory walls and structures ; there is a constant con- 
dition of moisture; there is a near approach to ‘life without 
air,’ as Pasteur defined fermentation. Look a little further, 
and we find the ready elements for providing the initial 
ferments in the ceruminous particles, the sebaceous secre- 
tion, the epithelial debris of the external ear, the mucus of 
the tympanic cavity, and the presence in the Eustachian 
tube of throat mucus, or nasal and pharyngeal epithelium, 
that may find its way thither. Also other nasal and gastric 
gaseous emanations enter periodically into the tube and the 
middle-ear cavity — for example, those of ozsena. 

This fermentative process finds occasional expression in 
the spreading forms of aspergillus, while in the crevices of 
the external meatus, the elevations and depressions of the 
tympanic walls (should it invade the tympanum), or in the 
ossicular folds, the fungus finds secure shelter and resting- 
places for its spores to sprout afresh. This being so in the 
case of fungi and ferments generally, it is not surprising to 
and such fungi participating in the morbid processes that 
lead to the chronic purulent discharges of the external or 
middle ear. Couches of inspissated pus and dead epitheli^,! 
debris, with hardened mucus, form comfortable beds for the 
troublesome tenants, who, once in possession, will not stir 
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without forcible eviction. Though we cannot say that 
pathogenic bacilli exist in the healthy meatus or its secre- 
tions, non-pathogenic varieties do, and in the case of furuncle 
and abscess pathogenic microbes are found in the outer ear, 
and may reinoculate adjacent parts. Cornil and Ranvier put 
forward the hypothesis that in those isolated and recurring 
contagious inflammations the bacteria, as they cannot live in 
the blood, are arrested in the lymph vessels of the connective 
tissue. But in abraded states of the mucous membrane (no 
matter how slight), whether in the external meatus or the 
membrana tympani, or in the Eustachian tube, we have the 
door opened for the entrance of septic and miasmatic bacteria 
and the establishing of the septic process. Indeed, in 
catarrhal conditions these bacteria find access to the in- 
creased or altered mucus, and through it to the underlying 
tissues. Imperceptible abrasions are the welcoming portals 
for aerial and liquid microbes to enter and form purulent 
deposits in. Ldwenberg points out how the fine hairs of the 
meatus may arrest the microbes, and actually direct them 
in their course to the congested follicle. The micrococci, 
both of suppuration and putrefaction, are thus furnished 
from the outer air to the meatus, from the nose (Lowen- 
berg’s micrococcus of o^aina), and from the mouth. Thus 
we find that the putrescent processes in the external and 
middle ear so often associated with disease of the mucous 
membrane and bone arc originated by some injury to the 
external ear, or by a diphtheritic or other ulceration of the 
mouth, nose, or palate. 

The investigations of Moos and Klebs have proved the 
migration of pathogenic organisms in diphtheria into all parts 
of the labyrinth, and also into the adjacent portions of the 
petrous bone. The avenues of entrance may be (according 
to these authorities) roughly divided thus : (i) The general 
circulatory current through the thoracic duct and lymphatic 
vessels, and thus to the Haversian canals and perilymphatic 
spaces; (2) in other directions by way of the ductus peri- 
lyoiphaticus of the aqueductus cochleae to the scala vestibuli 
of the cochlea; (3) the endolymphatic spaces by the lymphatics 
of the nasal mucosum and thef subdural spaces of the nerve 
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roots and the lymph channels of the peripheral nerves, while 
others apparently find their way by the fissures (? lymphatic 
vessels — Schwalbe) in the fibro-periosteal tissue lining the 
aqueductus vestibuli. * 

With regard to malarial microbes, it is sufficient for our pur- 
pose in regard to the ear to draw attention to the fact that there 
is a distant connection between malarial conditions and attacks 
of middle-ear inflammation, the otitis intermitteps of Weber 
Liel. This otologist drew attention to the occurrence of 
such attacks during the prevalence of or after heavy rains, 
and at certain seasons of the year, also in swampy grounds 
and miasmatic districts. He noticed the recurrent nature of 
the inflammation. What appears to be an epidemic of such 
aural attacks is thus accounted for by the season of the year, 
the presence of defective drains and sewerage. Weber Liel 
remarked in these recurrent outer ear attacks of inflammation 
the rhythmical nature of the onset of pain, the sense of fulness 
in the ear, with tinnitus and deafness, followed occasionally 
by perforation of the drumhead. These symptoms are some- 
times ushered in by rigors and perspirations. Aural neuralgia, 
with general vaso-motor distension, a tendency to exudations, 
and chronic otitis media, are frequent accompaniments of this 
form of otitis. 

It is obvious what an important part is played in the 
etiology of aural suppurative discharges by micro-organisms 
and the value of antiseptic treatment in the management of 
inflammatory diseases in the external and middle ear, and 
not in regard to the ear only, but also the naso-pharynx and 
throat. The dependence of aural furunculi on the presence 
of a special microbe was first demonstrated by Pasteur, and 
the unpleasant facility with which auto-inoculation occurs 
explained. Lowenberg also, with Weber Liel, worked in the 
same direction, the last-named surgeon pointing out an 
important clinical feature of recurrent furunculus as compared 
with ordinary abscess of the meatus. In the former there is 
more equable swelling of the canal, and not the isolated and 
globular protrusion or sensitive spot characteristic of abscees. 
All these facts serve but to accentuate the value of hygienic 
treatment as an adjunct to other means of treatment, and how 
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needful it is to bear in mind such hygienic surroundings when 
dealing with recurrent and chronic inflammatory attacks of 
both the external and middle ear. We shall refer to the 
subject again in dealing with affections of the outer ear. 

Climate. — Independent of such climatic influences as those 
^ust referred to, and in which residence in low-lying districts, 
the nature of the soil and surroundings, with exposure to 
certain winds and the frequency of rainfall, are etiological 
factors to be considered, there are tropical causes of deafness 
consequent upon chronic congestive, catarrhal, and sclerotic 
changes in the tympanum. Military life in the British army, 
in which service in different parts of the world is nearly 
always demanded of the troops, is a not infrequent exciting 
cause of deafness. Residence in the various stations in India, 
bringing in its train malarial fever, rendering the person 
liable to a recurrence of attacks on return to England, and 
the effects of such campaigns as those of Ashanti, Abyssinia, 
the Zulu War, the Afghan, Egyptian, and Soudan expeditions, 
all necessitating prolonged exposure and fatigue under 
extremes of temperature, frequently cause throat and ear 
affections. 

In many of these tropical cases we find severe tinnitus, and 
not infrequently involvement of the labyrinth. 

Mental Causes. — The relation of mental worry to aural 
trouble is clear. This to a great extent depends upon 
temperament. In some neurasthenic patients we have 
known overstrain and anxiety followed by a morbid sensitive- 
ness to certain sounds (hyperaesthesia acustica) ; in others 
there is some form of tinnitus, not infrequently of the 
pulsating kind. Excess of mental work, combined with 
anxiety, night-watching and nursing, sudden shocks produced 
by any cause, are frequent sources of tinnitus, and sudden 
deafness has been known to follow the news of some 
financial catastrophe or family bereavement. 

Zjrmotic Causes. — Typhus and Typhoid Fevers, — Consider- 
able hospital experience, independent of private cases, 
enables us to speak with confidence as regards the effects of 
such fevers as typhus and typhoid in causing deafness and 
aural disease. This includes the personal conduct of over 
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2,500 cases of fever of different kinds. The rule is for any 
temporary deafness which accompanies the fever to pass off 
when the attack subsides and the patient is convalescent. 
Permanent lesions of the ear are rare. 

This statement does not apply to the aural disturbances 
which follow malarial fevers. Here the remittent congestive*^ 
attacks leave permanent lesions and constantly incurable 
tinnitus or deafness. 

The deafness of typhoid fever may arise from affections of 
the Eustachian tubes and middle ear, acute suppuration being 
at times set up from labyrinthine trouble or from central 
nervous disturbance. It is common during the acute stage of 
the fever, varying with the amount of nervous prostration. It 
most commonly passes off with convalescence, but in some 
cases it remains permanent. The deafness of typhus may be 
due to affections of the Eustachian tube, acute middle-ear in- 
flammation, mischief in the labyrinth or of the auditory nerve. 

Scarlet Fever and Meades . — The ravages caused by these 
diseases in the tympanum will be fully described in the 
chapter on the Middle Ear. 

Small’ Pox . — Otitis media, with a serous exudation and 
pus, may occur during the course of this disease, and pustules 
have been met with in the cartilaginous portion of the meatus 
near the orifice (Wendt). As a rule, however, the ear is not 
affected in this disease. We speak from an individual ex- 
perience of a large epidemic and the personal care of over 
1,600 cases. 

Circulatory Disturbances. — In both functional and organic 
cardiac lesions it is not uncommon to find some form of 
tinnitus present. In many of these cases a mitral or aortic 
murmur may indicate the collateral cause of the aural excita- 
tion. An anaemic tinnitus, due to deteriorated blood states, is 
a consequence of the general state of enervation of the tubal 
and tympanic muscles, bringing in its train alteration in the 
shape and tension of the drumhead* The dependence of such 
noises on these causes is shown by their disappearance under 
improved climatic conditions. When we have such atonic 
and anaemic states as the consequence of over mental strain 
the tinnitus is generally more severe, from the combined 
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causes of vascular disturbance, with irregular blood-supply 
and innervation of the muscular apparatus. The researches of 
Politzer and others have shown the effects of leukaemia on the 
internal ear associated with general leukaemic infiltrations 
throughout the body, with corresponding degenerations in the 
J:ympanum and its ossicles and in the petrous portions of the 
temporal bones, the labyrinth, especially the cochlea, having 
neoplastic osseous formations, proliferating connective tissue, 
and exudation corpuscles, the result of chronic inflammatory 
processes occurring in the endosteum of the walls of the 
labyrinth. 

Renal Affections and Uraemia. — As a warning symptom 
in the uraemia of pregnancy, frequently found side by side 
with retinal disturbances and aberration of vision, tinnitus 
has a serious import. As in the deafness of nephritis, it is 
due to the local hyperaemia and increase of vascular tension 
in the small vessels both of the tympanum and labyrinth. In 
many such cases the urine is of low specific gravity, and 
there is an attendant pain in the head. Analogous altera- 
tions in the structures and vascular supply of the tympanum 
or labyrinth, as occur in the retina, may be expected in these 
cases, localized hyperaemias and infiltrations, sclerotic 
changes, with thickening contractions and adhesions, minute 
apoplexies, extravasations or infarctions. Thus, in Bright’s 
disease, with the increase of vascular tension, haemorrhage 
may take place into the tympanum, and a hypera;mic condi- 
tion of the labyrinth, causing both deafness and tinnitus, may 
result. In other cases the blood is not absorbed, and sup- 
purative otitis ensues. 

Drugs. — With a very large experience of the effects of such 
drugs as quinine and salicine and its compounds, we cannot 
say that we have known permanent deafness which could, 
even af?er a prolonged course of these medicines, be attributed 
to them alone. Symptoms of auditory disturbance, such as 
deafness, a buzzing tinnitus, vertigo, are frequently present 
during the administration of quinine, and are more readily 
produced in some persons than in others. A reeling and 
staggering gait, as in the case of labyrinthine vertigo, has 
been mistaken for drunkenness even to the point of court- 
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martialing the sufferer. If there be permanent aural com- 
plications associated with the administration of quinine, these 
are more likely to be attributable to co-existing pathological 
changes than to the quinine, though permanent effects have 
been attributed by Politzer and others not only to quinine, 
but to salicylic acid, morphia, and chloroform. There is a^ 
general leaning to the view that a hyperaemic rather than an 
anaemic condition is produced in the tympanum and labyrinth 
by the quinine. As regards anaesthetics and morphia, our 
experience does not tend to make us associate apy serious 
aural effects with either the one or the other. (For further 
remarks on the effect of drugs in causing tinnitus, see chapter 
on the Internal Ear.) 

Miscellaneous Causes. — Intracranial growths involving 
the auditory centre or nerve, cause deafness, and, dependent 
upon their situation, are followed by disturbance of equilibra- 
tion, and, as in the case of tabes dorsalis^ which affection also 
is occasionally attended by deafness (Erb and Pomeroy), with 
associated optic neuritis, atrophy of the auditory nerve, as 
well as of the optic, occurring in this disease. Deafness has 
been ascribed to the lumen of the meatus becoming blocked 
by the throwing backwards of the lower jaw in cases where 
the teeth are lost. 

Naso-Pharyngeal Causes. — In various abnormal states of 
the naso-pharynx are to be found the most frequent of all 
causes of affections of the auditory apparatus. In the nose, 
congenital abnormalities in the septum; vomer, and tur- 
binals ; inflammatory conditions, acute and chronic, of the 
mucous membrane; hypertrophic enlargements of the tur- 
binals, polypi, and occasionally ozsena ; in the naso- 
pharynx, adenoid growths and tonsillar hypertrophic enlarge- 
ments. There are also those atonic muscular conditions 
which result from chronic catarrhal states of the ph^yngeal 
mucous membrane generally, including follicular degeneration 
and relaxation of the palatal muscles, all tending to occlusion, 
from collapse or otherwise, of the Eustachian tubes. All 
these and other causes arising in the nose and pharynx are 
specially referred to in the chapter dealing with such condi- 
tions. 
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Bathing. — This, especially in sea-water, is an important 
and not unfrequent cause of deafness, the consequence the 
passage of water into the tympanic cavity. Occasionally 
the symptoms are acute, following upon inflammation of' the 
tympanic cavity and also of the meatus. The mastoid may 



Fig. 15. — Section showing Hypertrophic Middle Turbinal. 
Portion of Septum left (Author). 

(From subject in the Cecilia Street School, Dublin.) 


be involved, and swelling, redness, and pain follow, the pain 
in some cases being very severe. On the other hand, there 
may be but little pain, tinnitus and an uncomfortable sensa- 
tion in the ear being all that is complained of. The accident 
does not so often occur with expert swimmers as with the 
young and inexperienced, who, in diving or otherwise, from 
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the shock or cold, involuntarily fill the mouth and pharynx 
with wsea-water. The middle-ear inflammation may extend 
to the brain, with most serious results. More frequently 
we have noticed ill efifccts follow from the habit of diving 
on the head. It is well to remember these dangers, especi- 
ally when a perforation of the membrane or inflammator;/ 
and altered states of the tympanic membrane or cavities are 
present. 

Occupation. — Certain callings decidedly predispose to 
deafness — for example, those of boiler-makers, divers, engine- 
drivers, gunners, engineers, firemen, and other railway offi- 
cials. It is not necessary to dwell on the danger of defective 
hearing in the case of railway servants, a deafness which 
may not so much be shown by inability to hear ordinary 
tests at short distances, but to distinguish various sounds, 
voices, the ringing of a bell, or the 
dropping of a signal at several feet or 

9 Q ^ yards. 

g V All such predisposing causes will 
operate in degree according to the 
collateral influences present, as, for 
example, other abnormal conditions of 
the organs of hearing or general morbid 
states, or the existence of hereditary deafness. We have 
noted several cases in which incessant railway journeying 
caused, or at least induced, a temporary tinnitus. We 
believe it to be associated with the vibration and noise 
of the train, the want of proper rest, and the imperfect 
sleep. 

That constant raihvay travelling does materially affect the 
auditory mechanism at the time is proved by the well-known 
fact that certain deaf persons hear well in a railway carriage^- 
while others hear worse. The vibratory movements, noi^e, 
and accompanying fatigue must imperceptibly react on tffi^s^ ’ 
whose hearing is seemingly perfect. Gunnery practice, like- 
wise, may, through the effects of concussion, predispose to 
deafness. 

For those in the Services who are obliged to be present at 
gun practice sound dcadeners are of use. These (Fig. i6) 
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are made of celluloid in different sizes, and are perforated so 
*%s not to encourage a vacuum in the meatus. They act also 
as protectors when we wish to avoid 
the use of cotton-wool, saving the 
patient from the effects of cold and 
fraught. Ward Cousins has also 
devised a useful ‘ sound deadener.’ 

Various other occupations and Fig. 17. Ward Cousins’ 
trades may directly or indirectly lead Sound I)i:ai)knkk. 
to inflammatory aftections of the ear, 

either through auto-infection, as in the case ot rag-sorters, 
or as the result of constant exposure to vicissitudes of 
weather or extremes of climate. 

Gout and Rheumatism. — Though the influence of gouty 
states and the uric acid diathesis generally may occasionally be 
exaggerated as a cause of morbid conditions of the ear, tliere 
can be no doubt that they arc potent factors in the etiology 
of diseases of the external, middle, and internal ear. It may 
produce its eflects at any age, but more frequently these are 
exhibited in adult and middle life. In the outer ear 
eczematous inflammation, associated with considerable irrita- 
bility of the meatus and some slight serous and sticky dis- 
charge, with an itching or pricking pain and .^ome swelling 
and redness in the walls of the canal (Hinton), are charac- 
teristic. Occasionally chalk stones are found deposited in 
the auricle. Exostoses in the meatus are not uncommon. 
In the middle ear it produces the usual pathological condi- 
tions associated w ith chronic otitis media in the luistachian 
rube, the tympanic cavity, and its ossicles ; the cretaceous 
deposits which occur in the membrane are more frecjiiently 
5een in these gouty cases than in any other. In the internal 
ar gout is commonly attended by subjective symptoms — 
nitus, vertigo, and the other symptoms associated with 
,1 vertigo (see chapter on Internal Ear). Women, in the 
ater years of life, more particularly suffer from these aural 
evidences of gout, which with them is often of a latent 
character. 

The twin sister of gout, rheumatism, is also a source of aural 
trouble, and affects the ear somewhat in the same manner. 

5 
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Syphilis . — This — acquired syphilis — must be regarded as 
a special cause of deafness, though not a common one. 
Primary syphilis of the ear is extremely rare. Secondary 
cutaneous eruptions, or condylomata of the auricle, are not 
uncommon. Well-marked cases of secondary syphilitic affec- 
tions of the middle ear occur, of a chronic and non-suppuj 
rative nature. In the majority of the patients, if the relation 
of the ear affection to its specific source be recognised early, 
it ultimately yields to sustained constitutional and specific 
treatment.. Internalear mischief, indicated by tinnitus, vertigo, 
cranial or occipital pain, with deafness, is an occasional 
accompaniment of the later stages of the specific exanthem. 
Retinal lesions are sometimes associated with the aural. 
Hereditary syphilis may affect the ear, and, as in the case of 
the eye, is, in our experience, more likely to manifest its 
result approaching and during puberty. The characteristic 
teeth and corneal, as well as choroidal lesions, are indicative 
of the source of the aural mischief. The deafness is sym- 
metriccil and progressive. The appearance of the drumhead 
cannot be said to be characteristic, but usually there is an 
alteration in its form and parts, while the reflexion is lost 
and the surface has a dull or grayish appearance. Nasal 
complications are not infrequent; chronic hypertrophic states 
of the turbinals, from pre-existing rhinitis, with nasal catarrhal 
discharge, are occasional attendants. Post- nasal catarrh 
and ozaenatous conditions are other complications. Cases 
are most frequently met with in which the child has never 
heard well ; there has been no history of discharge or com- 
plaint of pain. These children, particularly amongst the 
poorer classes, are not brought in the earlier years of child- 
hood, and we are not often consulted until the growing 
deafness has become so inconvenient at or about the age 
of puberty that the parents are forced to take advice. 

Ill infancy and growing childhood hereditary syphilis may 
show itself in suppurative discharges from the middle ear 
and perforations of the drumhead, and this cause of otitis 
media in children has to be kept in mind, any suspicion as to 
the specific nature of the trouble being confirmed by otKer 
evidences of the constitutional change elsewhere. In many 
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obscure cases, where there is no proof of the parents being 
tuberculous and no appearance of tubercle in the child, the 
enquiry must be cautiously but carefully made for a syphilitic 
origin. More particularly is this necessary in those acute 
cases which we occasionally meet, when a child or young 
infant is attacked rapidly with inflammation in the middle 
ear, followed by profuse otorrhoea, the forerunners of convul- 
sions and death. We have seen general blood-poisoning and 
collections of pus form in different parts of the body in a 
case in which the aural attack was ushered in with snuffles, 
and an abscess appeared over the antrum. The father had 
contracted syphilis, and the previous children had all died 
shortly after birth. Such a history should not be overlooked, 
both for the sake of the patient and surgeon. 

Catamenial Disturbances. — Various ocular and auditory 
affections are consequent upon irregularities in the menstrual 
function. As we have hyperaemic states of the retina and 
milder degrees of retinitis, with retinal irritation with paretic 
conditions of the accommodative apparatus of the eye, result- 
ing from amenorrheea, so the auditor}^ nervous and vascular 
structures equally suffer, and analogous consequences follow 
in the intrinsic muscular (accommodative) apparatus of the 
car and irritation of the auditory nerve. Hence at first there 
is tinnitus, followed in time by a difficulty in differentiating 
and locating sound, and partial deafness. The aiuemia also, 
which is frequently the cause of the amenorrhcea, produces, 
through the effects on the vascular tension in the labyrinth, 
subjective auditory symptoms, noises, pulsations, with a 
sense of fulness. The palatal muscles are anjemic, and 
there is an atonic condition of the tubal muscles. In some 
of these cases there are involuntary spasmodic movements of 
the palate, and it is in such cases that we find those audible 
noises in the ear, which are plainly heard with the auscultation- 
tube. More especially during the menopause we find these 
retrograde auditory changes beginning. The ear suffers 
from the same local and intermittent congestive attacks 
as other organs, while the attendant cerebral disturbances 
so ffrequent at this period of life give rise to auditory sub- 
jective noises quite apart from any local changes. On many 

5—2 
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occasions we have been consulted by patients at the change 
of life for auditory hallucinations, such as the sound of voices, 
musical illusions, hearing feet approaching, etc., in whom 
the hearing was perfect. Sometimes the menorrhagia, or 
metrorrhagia, which complicates the menopause, as in the 
case of loss of blood from other causes — for example, in 
fibroid tumour of the uterus — induces tinnitus. 

It is especially during the menopause that we have to 
guard against the increase of ‘ progressive deafness,’ and, 
if consulted for its premonitory signs, we should attend 
carefully to the general circulation, the state of the naso- 
pharynx, and the ventilation of the aural passages and 
tympanic cavities, at the same time that we, so far as we 
can, control or modify the uterine flux. 

Puerperal conditions may lead to tinnitus and deafness. We 
cannot be astonished at this when we reflect on the changes 
in the blood and vascular system present during pregnancy, 
as well as the cardiac hypertrophy or other lesion occasion- 
ally attendant upon these hydraemic states on the one hand, 
or hyperfibrinosis on the other, with or without albuminuria, 
and which predispose both to haemorrhage and puerperal 
septicaemic affections. Here, in the toxic state of the blood 
and the varying degrees of vascular tension, or, possibly, 
effusions or haemorrhage, we have the source, not alone of 
the retinal, but the accompanying auditory affections, ante- 
and post-partum. 



CHAPTER V 

SYMPTOMATOLOGY 

By H. MACNAUGHTON-JONES 

There are four very prominent symptoms, some or all of 
which are met with in every case of aural affection, that it is 
well to consider the nature and bearings of. These are pain, 
deafness, tinnitus, and discharge. Tinnitus and vertigo are 
fully and separately treated by themselves. Pain, deafness, 
and discharge we may here consider. 

Pain, more or less violent, is present in all acute inflam- 
matory affections of the ear. For instance, it is, as a rule, 
very acute in ordinary furunculus, in abscess of the meatus, 
in ipyringitis, acute perforation of the membrana tyrnpani, 
and inflammation of the mastoid cells. Under any of these 
conditions pain may produce a state bordering on delirium, 
so wild and fierce may it become, especially at night. The 
constant deep throbbing pain, when mischief has extended 
to the internal ear, is peculiarly intense and intolerable, 
while it is most difficult to relieve. It radiates over the side 
of the head, and is frequently accompanied by frontal ache 
and great intolerance of light. 

In children especially is the occurrence of pain of impor- 
tance, as it is often the only guide to the malady from which 
the little ones suffer, the carrying of the hand to the head 
and to the affected ear drawing the attention of friends and 
physician to the seat of the mischief some time before the 
occurrence of the discharge. On the other hand, it is often 
surprising that so abnormal a condition of things as we find 
present may exist without the occurrence of pain. 

Constantly we see persons •with such evidence of long- 
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Standing disease as exostosis of the meatus, polypus, thicken- 
ing and even perforation of the membrana tympani, sclerotic 
states of the mucous membrane of the cavity of the tympanum, 
or ankylosis of the ossicles, all lesions of a chronic character, 
in which no pain has been complained of, and in which 
patients deny its existence. Some of the most intractabte 
forms of deafness, with nervine complications, are those in 
which there has been no pain from first to last. Its presence 
is of value chiefly in showing the acute nature of the attack, 
and (excluding causes existing in the meatus) will point to 
inflammation of the membrane or to mischief in the cavity 
of the tympanum, the mastoid cells, or in the internal ear. 
Inflammatory states of the tympanum often cause pain in 
movements of the jaw in eating. The advent of acute pain 
in an old-standing case of aural disease, where there is not 
any manifest cause for its occurrence, should always be looked 
on with suspicion, the more especially if such be accom- 
panied by any general constitutional symptoms, such as a 
rigor, vomiting, alterations in the pulse, constipation, or 
drowsiness. Pain in the ear under any circumstances should, 
both in old and young, receive immediate attention, and its 
source be carefully ascertained. • 

Pain of a neuralgic character is not uncommon. It 
resembles neuralgia occurring elsewhere in the acuteness of 
the suffering and the periodicity of the paroxysms. On 
examination, we may find no cause to explain its presence. 
At times some slight hyperaemia of the tympanic membrane 
is present, and there may be tenderness on moving or 
stretching the auricle, but we have frequently seen violent 
neuralgia of the ear when no inflammatory condition was 
coincident with the pain. We have already referred to a 
form of neuralgia which is due to malarial causes. We 
constantly meet these neuralgic states in debilitated con- 
ditions arising in spring and autumn, when there are frequent 
atmospheric changes and alternations of temperature. Nor 
must the possible and even probable cause of the neuralgia 
in a carious tooth or some neglected dental stump be over- 
looked. 

Earache in patients in whom we can discover no source 
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of the pain should always insure a careful examination of 
the teeth. As in the case of retinal affection or other morbid 
state of the ocular tunics, so in the ear, the tinnitus and 
interference with hearing may owe their origin to irritation 
in the dental division of the trigeminus. The aural pain 
may be purely reflex. The pain associated with mastoid 
inflammation radiates round the ear, and there is sensitive- 
ness of the mastoid both on pressure and percussion. The 
pain is still more diffused and less locali;:ed when mischief is 
extending from the attic and threatens the cranial contents. 
Its situation, whether felt more directly over the mastoid, 
in the occipital region, or the temporal, may indicate the 
direction in which we must look for danger. Elsewhere 
these points are referred to. 

Discharge. — The duration of a discharge and the con- 
ditions which have preceded its occurrence, the fact of its 
being coincident with pain or relieving it, its nature, whether 
purulent or mingled with epithelium, mucus, or blood, its 
quantity and odour, should be particularly inquired into. 
One clear rule should always be observed — namely, to regard 
discharge from the ear as but a sign secondary to a diseased 
state of some portion of the auditory tract, and one which 
must be dealt with only after ascertaining its exact source. 
Nothing can be more mischievous than to regard the mere 
discharge as the disease, and to remain satisfied with un- 
divided attention to it without arriving at a correct conclusion 
as to its cause. Frequently polypus, perforation of the 
membrane, destruction of the ossicles, and inflammation of 
the mastoid process, are overlooked in the treatment of 
otorrheea, from neglect of the simple precaution of examin- 
ing an ear carefully with the speculum when the discharge 
has all been removed. As a diagnostic sign, discharge is 
valuable in directing our attention from the external meatus 
to the middle ear, the constant source of its presence. 

The obstinate character of discharge in the tympanum, 
especially from the attic, its resistance to treatment, and 
its tendency to recurrence, have to be remembered in dealing 
with chronic otitis and in the treatment of all aural conditions 
in which a suppurative disfharge is present. Often when 
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we cannot see, even with the magnifying speculum, any 
evidence of discharge, examination with the aural probe and 
wool will prove the presence of septic material and organisms 
by the foetid odour which is thus revealed. No patient is 
safe from ulterior consequences as long as there remains the 
slightest discharge of any kind from the meatus and tympanum. 

Deafness. — We have not the same means of estimating 
accurately and recording the normal standard* of the hearing- 
power in the healthful ear as in testing the vision of the eye. 
In people whose hearing is, for all practical purposes, 
normal, we find a considerable difference in the perceptive 
power of the ear, both in estimating the degree of loudness 
of sound, differentiating musical notes, recognising various 
tones, and in localizing the direction of sound. In making a 
diagnosis, we have to take account not merely of the hearing 
of the waves of sound transferred through the air to the 
auditory apparatus, but also the perception of the sound 
waves transmitted through the cranial bones by conduction. 

In ordinary practice the watch, the tuning-fork, the finger- 
nail, ordinary speech, and whispering, are the familiar means 
of testing hearing. It is necessary to refer to each of these 
methods before describing appliances which may not be in 
the hands of the practitioner, and without which he can 
arrive at a fair approximate estimation of the hearing dis- 
tance of the ear under examination. 

The Watch, — With regard to the watch, it is imperfect as 
a test, first, because it cannot enable us to test the hearing- 
power for more than two, frequently not very distinct, tones ; 
secondly, it does not afford an accurate record of the standard 
of hearing, save with the tone of the particular watch em- 
ployed, as all watches vary more or less in the loudness or 
sharpness of the tick ; and, thirdly, from the tendency there 
is both for adults and children to deceive themselves and 
us in fancying and asserting they hear the watch if they 
see or know that it is applied against or held any distance 
from the ear. It is by no means a good method of testing 
the conduction of sound through the osseous structures. 

We may partly meet some of these objections by using a 
stop-watch, which places the continuance of the sound under 
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our control, and conceals from the patient the time of its 
commencement or cessation. 

* 

We have found a stop-chronograph repeater which strikes the quarters 
with a duplex bell sound most useful, as it allows the examiner to test a 
child at various distances with the back turned to him, and in the re- 
(Sovery of the hearing enables us to judge correctly of the improve- 
ment. 

The little patient is attracted by the strokes of the repeater and the 
chimes. Placing the child at various distances from ns, we can direct 
him to turn quickly round as the watch strikes or chimes ; this he readily 
does, and we can thus gain a pretty fair estimate of the hearing-power. 

By slipping a watch from one hand to the other, and 
keeping the patient’s face turned from us when holding it to 
the ear, we may easily test his veracity. A round leather 
pin-cushion can be easily slipped into the hand in its place, 
and the little patient cannot tell the difference in the feel of 
its smooth flat surface from that of the watch. Stupid and 
nervous children do not intentionally deceive, and it is a 
mistake on the part either of surgeon or friends to threaten 
or speak to them harshly while testing their hearing. It is 
necessary to thoroughly occlude one ear, as the tones may 
not be heard with the ear we are testing, but with the other ; 
and it is well to repeat the experiment a few times with 
either ear, beginning close to the ear, and approaching it 
from a distance. Often the patient can ‘ follow ’ the sound 
when the watch is held at first close to the ear and then 
is moved gradually away, while, if wc commence at some 
distance and gradually approach the ear, he requires to have 
the watch brought much closer to catch the tones. 

An early test we commonly employ in taking the history of the case is 
as follows : 

If two clocks of different tones be in opposite parts of a room, a large 
proportion of patients do not hear the two at the same time. Some 
hear that with the deeper tone, others that with the sharper. Im- 
mediately after inflation they will often hear the two distinctly, and this 
when they have not been aware that there were two in the room. If the 
attention be drawn to the fact that there are two clocks, some persons 
will then immediately recognise the two sounds. This difficulty of 
hearing does not appear to depend so much on the loudness as on the 
character of the tone, as the louder of the two is not that generally 
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heard. Those who cannot hear the two ticks at the same time in the 
first instance are ^^enerally the persons to whom table conversation is 
difficult if many people are talking together. 

If the watch be heard equally well with either ear at 
loo inches, normal hearing could be estimated at iS§=i. 
The following method of noting the hearing distance with 
the watch may be adopted : 

T. 

^ inch distance. 

* 

2 and so on. 

o not heard. 

heard on contact with the ear. 

Or the result may be simply stated in inches, O standing 
for not heard, C for hearing in contact, and N for normal 
hearing. 

The Nail . — If the watch be not heard on contact, or barely 
so, the nail furnishes a useful test in some cases, the distance 
being noted at which the click of the nail in varying degrees 
of .sharpness is heard. 

Speech . — In speech we have another important test of hear- 
ing. This test may be commenced when the cro.ss-examination 
of the patient is begun by modulating and altering the tone 
of the voice when asking questions concerning his previous 
history and present state. We should also stand some 
distance behind the patient (to prevent lip reading), and 
whisper various words or numbers, gradually approaching 
him, and tell him to repeat them. If one ear must be tested 
alone, the other should be temporarily closed while going 
through this performance. This method may be repeated 
with various modulations of the voice. We find in 
whispered numbers the most certain test, varying thus : 
thirty-six — six and twenty — six and forty — sixty-six. The 
hearing-power of the two ears is thus relatively tested, 
one ear being carefully occluded by the patient or an 
as.sistant while this is being done. If the patient hear 
better in the presence of noises {paracusis Willisiana)^ or in 
a railway-train, or not so well at a dinner-table, when many 
persons are speaking, being unable to follow the general 
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conversation, this should be recorded. It must also be 
remembered that the pitch and volume of different persons’ 
voices vary considerably in ordinary conversation, and in 
the same persons at various times and on different days, 
dependent on atmospheric conditions, the state of the larynx 
find the tension of the vocal cords, or the amount of noise 
present at the time they are conversing. We must recollect 
that in testing with the watch and by whispering much 
will depend on the surrounding stillness. 

It is as well to ascertain what tones, both as regartls pitch 
and timbre, are heard best. The differentiation of such 
sounds being probably regulated by the vibrations of the 
basilar membrane of the cochlea, any defects in hearing 
them would most likely point to some mischief in that part 
of the labyrinth. 

Double hearing, when two sounds are heard altliough only 
one stimulus is given, and exaggerated and painful hearing 
{hypercestlmia acustica), from the acuteness with which the 
sound is heard, are sometimes complained of. 

There is a certain set of symptoms, some of which are 
almost invariably met with in every case where we have 
ankylosis, adhesions, or rigidity of the membrane lining the 
cavity of the tympanum. A lucid description of the typical 
symptoms which arc complained of by the great majority of 
patients who have adhesions of the membrana tympani and 
ankylosis of the ossicles was given by Toynbee. 

Summarized, the symptoms are as follows : Incapacity to 
hear when two or more persons are speaking, want of dis- 
crimination of words, and inability to follow rapid conversa- 
tion. There is also the need for fixing the attention by a 
distinct effort of the will in order to catch what a speaker 
says, failure to do so being the result of relaxation of the 
effort; hence a sense of fatigue when listening t() conversation. 
In the same patients hearing is improved when travelling in 
a carriage or in a railway -train, a result which Toynbee 
attributed to the vibratory movement thus communicated 
to the chain of ossicles, bringing them under the action of 
the intratympanic muscles, and restoring their respective 
functions in adjusting labyrinthine pressure. In these cases 
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both the adapting and discriminating power of the ear are 
interfered with. Stapedial ankylosis is the condition most 
likely to be followed by such symptoms. 

Troltsch thought that in the case of persons hearing better during noises, 
distinct vibrations brought the stapes and incus closer together through 
the inward pressure of the membrana tympani, and thus prevented the 
interruption to the conduction of sound caused by the abnormal separa- 
tion of these bones. Toynbee’s view, that adhesive inflammation had 
produced ankyloses, and that the symptom was pathognomonic of this 
affection and incurable, is that taken also by Politzer. 

The facility with which certain persons follow conversation by watching 
the lip movements of the speaker has to be remembered This is especially 
noticeable in the case of children and young persons who have become 
deaf after they have learned a number of words and the alphabet. 

In testing these young patients for the possession of hearing-power, they 
must not be allowed to see the source of the noise, and it is better to 
blindfold them during examination. It will be found that many will hear 
the tuning-fork when pLaced on the head or over the mastoid who do not 
hear such sounds as the piano, a whistle, or other loud noise. In these 
cases the inference is that there is a certain degree of perceptive power 
retained in the auditory nerve. 

The A coumeter. — Politzer’s acoumeter may be employed as 
an accessory test of the hearing. It consists of a horizontal 
steel cylinder tightly fitted by a screw to a perpendicular 
vulcanite pillar, while a lever percussion -hammer is so 
arranged in the vulcanite pillar that by pressure on the short 
arm of the lever the hammer is made to fall on the steel 
cylinder and produce the tone. The acoumeter is also 
furnished with a metal plate, which can be used to test sound 
conductions through the cranial bones by pressing it over such 
bones as the temporal or mastoid, and on the external meatus. 
For this latter purpose the acoumeter will be found most 
useful. The distance at which the tone produced by the 
lever hammer is heard is estimated by a metre scale. For 
the reason before stated in the case of the watch, the hearing 
distance is measured by gradually bringing the acoumeter 
nearer the ear tested, the patient’s back being turned to the 
observer until the tone is heard, so that the patient cannot 
see the instrument or know the direction of the sound. As 
it is a fact that our accurate judgment of the direction of 
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sound is dependent on hearing with both ears (which fact 
can be proved experimentally in persons whose hearing is 
normal, and is the result of the education of the aural 
synchronously with the ocular sense), it happens that when 
the hearing is not assisted by vision, and still further 
when, either through interference with the transmission of 
sound in the external meatus or its conduction by disease 
in the middle ear, the binaural hearing is interfered with, 
this judgment of direction is either lessened or lost. This 
error of hearing may be of considerable moment in the 
case of railway officials or sportsmen and those engaged 
in military service. 

Fifteen metres was the distance fixed by Hartmann and 
Politzer as the average normal distance of hearing for the 
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acoumeter. It has the advantages of (i) uniformity and 
intensity of tone ; (2) a greater correspondence to the voice 
and whispered speech than the watch ; (j) its simplicity and 
size. 

The researches of Oscar Wolf proved that the pitch of the fundamental 
note varies in the pronunciation of the different vowels, and, further, 
that this difference exists in a greater degree between the vowels and 
consonants, the latter being heard much less distinctly. 

Politzer has shown experimentally that : 

* If words be spoken into the meatus through a speaking trumpet, the 
ossicula exhibit as many vibrations as there are syllables in the word, 
and*that the greatest excursion of the vibration corresponds with the vowel 
of the syllable.’ 
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Taking a few of Oscar Wolfs conclusions regarding the relative 
distances in metres at which the sounds of certain vowels and consonants 
can be heard, we have these facts well exemplified : 

A = 252 (pronounced as in hart), O = 245, E — 231 (as in end), I = 238 
(as in ci), I = 210 (as in inch), U = 196 (as in hunt), S = 12^5, 
K = 44‘i, H — I2‘6 (as in before), H (aspirate) = 8’4. 

He divides the voice-sounds into (i) the deep, like R and V ; (2) the 
middle, like R K T (explosives); (3) the high and strong, as S Sh and G ; 
(4) the high and weak, as F L N H. 

Galton's Whistle. — Galton’s whistle is most valuable in 
differentiating the seat of an aural lesion as between the 
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internal ear and auditory nerve and the conducting media 
— that is, between the sound -perceiving and the sound- 
conducting apparatus. The normal ear perceives from 16 
to 32,500 vibrations to the second as musical notes if these 
be regularly repeated. These are looked on as the lower 



Fig. 20. — Professor I^delmann’s (Munich) New *Galton-Pfeiffe ’ (Modi- 
fied Galton), the Accuracy of which is Tested and Estimated 
ijv Kundt’s 1)ust Figures.* 


and upper limits of audition. Galton’s whistle is of use in 
enabling us to ascertain rapidly the extent to which the 
upper limit is deteriorated. The range of perceptive power 
is influenced in the normal ear to a certain extent by age, 
the greatest appearing to be between the years of twenty 
and thirty, decreasing somewhat in the advanced periods 

* See appendix for the method of producing Kundt’s figures and a Yuli 
description of the Galton -Pfeiflfe. 
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of life. This is due not merely to senile thickening of the 
membrana tympani, but also to alterations in the tympanum, 
reduction of conducting power in the ossicles, and diminished 
sensibility of the auditory nerve. It may be worked either 
by the mouth through a tube which is attached to it, or by 
a^rubber bulb, and the number of vibrations are shown by 
the scale upon the tube, which fits into the revolving collar, 
the note being raised or lowered at each revolution of the 
barrel. We can thus readily arrive at the relative perceptivity 
for high tones of the two ears. 


Turnbull, several years since, experimented with Konig’s rods. ‘ 'I’hey 
were made of choice white tempered steel. These are held suspended by 
a silk thread, either close to the ear or at a definite distance — say 
35 feet — from the patient, and then tapped on the end with a little steel 
hammer, which causes a clear, ringing over-tone like a bell. 'I'hey are 
2 centimetres in diameter, and from 2^ to lo centimetres in length, 
so that they regularly increase from 20,000 to 60,000 vibrations in the 
second, according to their size.’ They were held within 2 inches of the 
ear ; their temperature was about 70' K. The observations were made 
in a room remote from noise and during cloudy weather. With these 
rods he could accurately test the perception of the finest musical tones. 
From the table he has published the average capjicity of the normal ear 
for high tones between the years of twenty and thirty would appejir to 
range from 40,000 to 60,000. It has since been confirmed by the use 
of Kundt’s dust tubes that some persons can hear tones of 50,000 to 
60,000 vibrations. 

Zwaardemaker has arrived at the following conclusions as to the upper 
tone-limit at different periods of life : 


(jalton’s whistle heard - 


Under 10 years at the mark 
From 20 to 30 „ „ 

From 40 to 50 „ „ 

Over 60 „ „ 


1 ’22. 

i *39. 

2*23. 

3’o3- 


It must be remembered (Melde) that the perception of high notes 
depends on the strength of the tone. 


The Tuning-Fork. — The aural tuning-fork (Fig. 22) is 
larger and heavier than the ordinary one, and has shifting 
clamps on the prongs, held in place by screws, to alter the 
tones. The higher up the clamp is fixed on the prong, the 
deeper is the tone, and, according to Kiessclbach, the weight 
of the clamp alone deepens the tones. In practice two 
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ordinary C and tuning-forks, with a w^ooden button on 
the ends to place on the forehead, and pieces of indiarubber 
tubing slipped over the prong to alter the tones, as recom- 
mended by Bing, will answer every purpose. 

To make an exhaustive and accurate diagnosis of the relative power of 
the bone conduction and air conduction of vibrations, we must resort vo 
the Hartmann series of five forks (C = 128, C' = 256, C” = 512, 



Fio. 21 . — Rubber Percussor for Striking the Larger Tuning-forks. 

C" ~ 1,024, = 2,048), with such a series comparing the results in 

the normal and the affected ear ; or, in a case where both ears are 
subject to different degrees of deafness, we can arrive exactly at the 
lower and higher tone-limits, supplementing the tuning-fork test with 
that of Gabon’s whistle. 

1'he cardinal physiological fact which forms the starting-point for 
testing the hearing with the tuning-fork is that, when a vibrating fork 




Fig. 22. Tuning-forks. 


is placed on the middle line of the vertex, both ears being in a normal 
state, the sound is heard equally in both. If the external meatus of 
either side be closed with the finger, the sound appears to be transmitted- 
to, and intensified in, th^ occluded ear. This simple experiment, which 
is clinically repeated if there be obstruction in the outer ear — as, for 
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example, from cerumen, a foreign body, or polypus— leads to the conclu- 
sion that if, on placing the tuning-fork on the head, it be heard best in 
the affected ear, the defect is in the sound-conducting media. This is 
true whether it be in the external meatus or the middle ear. For instance, 
an accumulation of mucus in the tympanic cavity will produce a similar 
effect. We have several times proved that though this is a general rule, 
i^ is not an absolute one. There are persons whose hearing is very acute, 
and in whom there are no signs of any abnormal conditions, who do not 
heJir the tuning-fork louder on closure of the meatus. 

Nothing in the examination of an ear requires the exercise of so much 
p«atience as the trial with the tuning-fork. Each experiment should be 
repeated several times, and the patient kept in ignorance of the result 
expected. 

Deaf patients, especially the poorer ones, are often intensely stupid. 
To arrive at a. correct conclusion, we must try their accuracy several 
times. It is a good plan to return to a previous step in the examination, 
and to repeat the question as to the intensity of the sound. Constantly 
patients will at the same examination contradict assertions which a minute 
before they have made with the greatest confidence, and it is often a great 
trial of patience to elicit the truth. The following are the steps of testing 
with the fork, whether the deafness be unilateral or bilateral, and of 
locating the portion of the ear in which the lesion exists, as also its 
nature : 

TESTS. 

1. Ascertain if the sound of the fork be heard louder in either ear, the 
meatus of each remaining open. 

2. Whether the sound be heard louder in either car, or the contrary, the 
meatus of each having been closed alternately with the finger (Weber). 
Close the meatus of either car with the finger, and allow the sound of the 
fork placed on the vertex to die away, and then remove the finger from 
the meatus and ascertain if the sound be again heard (Iling), and note 
the duration of the interval. 

3. If the sound as heard with the meatus of each ear closed be louder 
as contrasted with its intensity when both cars are open. This may be 
done by making the patient with his thumbs quickly close the ears on 
placing the fork on his head, and by testing him alternately with both the 
ears open and closed. 

4. If the sound of the fork be heard when it is held opposite the 
meatus after it has ceased to be heard on the mastoid of that ear, or, on 
the contrary, if it be not so heard (Kinnc). 

5. Let the sound of the fork, placed on the middle line of the patient’s 
head (for high or low tones), die away ; let it be transferred quickly to 
the ^observer’s head or that of a bystander with normal hearing ; find if it 
be still heard, and take the duration of time in seconds that elapses before 
the sound is lost. Repeat the'samc process on the mastoid. 


6 
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6. With the C> or C” jind C”* forks test perception of the high and 
low tones both as regards intensity and duration. 

7. Place a tuning-fork on the vertex, compress by pressure the air in 
the meatus, jind ascertain if the sound be lessened, to again increase on 
removal of the pressure (Gelid). 

8. After the tuning-fork held before the ear has ceased to be heard, the 
end of the finger should be inserted into the ear, and the vibrating-fojk 
placed on the finger, when the sound again becomes audible and is heard 
for some time (Ci ruber). 

Let us take a few uncomplicated examples. Having by the speculum 
excluded any cause which can exist in the external meatus, such as 
cerumen, polypus, epidermis, or foreign body, we wish to arrive at a 
conclusion as to whether the deafness and tinnitus be due to tympanic 
obstruction or to disease in the labyrinth and of the auditory nerve. 

First, a patient hears datl/y in the riy^ht ear and well in the left. With 
the tuning-fork on the head in the first step of the examination, he hears 
it loudest in the right ear. The presumption is that the cause is in the 
cavity of the tympanum on that side. On closing the left ear, the sound 
is intensified in it, ecjualling, if not exceeding, that heard on the right. 
On now closing the right car, the sound is not as a rule increased. The 
diagnosis that it is due to obstruction or to middle-ear disease is thus 
confirmed in a majority of cases. 

A patient is deaf in both ears ; the tuning-fork placed on the head is 
heard well and equally in bothy and there is no difference y or very slight y 
on closure of either meatus. We may presume middle-ear mischief in 
both ears. 

A patient is deaf in the right ear; the tuning-fork placed on his head 
is heard louder in the left ear. We assmne nerve deafness {perceptive 
apparatus) of the right ear. On closing the left eary the sound is in- 
tensified in it; on closing the righty there is no difference^ or the sound is 
decreased. We strengthen our assumption of nerve deafness in the right 
car. 

A patient is deaf m both cars ; the tuning-fork placed on the head, he 
hears perhaps badlyy and the sound dies rapidly away. This can be 
ascertained by testing him as usual, and transferring the fork quickly to 
the .observer s head or teeth on the patient’s making a signal that the 
sound has disappeared. Repeat this test over the mastoid. It is possible 
he may not hear the tuning fork when placed on the head, and we must 
transfer it to the teeth before the vibrations are conveyed. Closure of 
either ear produces little difference, or if anything the sound is lessened. 
We diagnose internal ear {perceptive apparatus) and auditory nerve 
deafness of both ears. 

As to the patient hearing the sound less distinctly on closing the deaf 
ear (Roosa) in a case of uncomplicated nervine deafness, or its being 
slightly intensified (Hinton), we believe, that the result is variable. 
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Complications may exist which escape observation, and which are outside 
our power of diagnosis. Such complications in the tympanum, and 
involving its membrane and ossicles, would influence the result. They 
co-exist frequently with nervine deafness, and hence much of the 
difficulty lies in this source of error. 

Though the above tests are generally found to lead to a correct con- 
clusion, anomalous cases, and in the instance of very intelligent persons, 
are constantly occurring in a large aural practice, which we do not 
pretend to account for, and which are more or less at variance with them. 

In suc:h cases tlie mischief is not confined to the cavity of the 
tympanum and the ossicles, but chronic inflammatory states of the lining 
membranes, adhesion, and partial ankylosis of the bones have been pro- 
duced, implicating the labyrinth and nerve. Here we find the membrane 
unyielding on inflation, and no improvement in suction with the pneu- 
matic speculum. Its concave and thickened af)pcarancc verifies the 
diagnosis. It must also be remembered that the conductive power of the 
bones in some people is \ ery much impaired. This is more especiiilly 
the case in the old. 

Tests 4 and 5 enable us to arrive at the value relatively of air and bone 
conduction in the ear tested. If the air conduction exceed the bone 
conduction, we note (R +), and the test is positive; vice versA we 
register (R -), and the test is negative. Here the conducting apparatus 
of the middle ear is at fault. Gelid’s test (No. 7) is employed to test the 
degree of mobility in the ossicular chain after compression of the external 
auditory canal, connpression in the case of normal conduction lessening 
the sound, which is again restored when the compression is released. 

Limitation of Hearing. — Alexander Ogston has drawn 
attention to the limitation of hearing of the normal ear in 
lateral directions. This was shown by placing a watch in 
the meatus line, first horizontally, and then either moving it 
backwards or forwards, or by making the patient rotate his 
head, the extent of the rotation or movement of the watch 
being marked in degrees, and the angles measured from the 
horizontal .plane of the meatus line, as shown in the annexed 
diagram, in which the decrease in the hearing distance is 
shown by the number of feet, with the corresponding degrees 
of deviation forwards or backwards. He found the greates 
point of acuteness 15° in front of the meatus line. 

When the hearing in the vertical plane was next examined, 
it was found that here also the sound was not best heard 
when opposite the meatus. It was there audible at 10 feet, 
while at 15° above, the range diminished to 8 feet, 40° above 

6—2 
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to 6 feet, and 6o° above to 3 feet and less; but below it 
slowly increased for 35°, at which point it reached 12 feet, 
diminishing then to 10 feet at 40“, and to 3 feet and less at 
50®, as shown in the diagram (Fig. 24). The point of most 
distinct hearing is therefore below the ear. 

Ogston has also described a symptom associated with lesions 
in the labyrinth, to which he gave the name of touch deafness. 
It is associated with other evidences of labyrinthic involve- 



Fig. 23 — Heaking in the Fig 24. -Hearing in the 

Horizontal Plane. Vertical Plane. 


ment, such as tinnitus and giddiness, with diminution of the 
perception of the higher tones. He thus describes the' 
condition : 

‘ This deafness gives rise to a singular phenomenon in the 
region of the external auditory meatus. When, in a normal 
ear, the finger is brought into contact with the skin around 
the meatus, the individual both feels and hears the contact. 
If the deafness described is present, the contact of the finger 
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is felt as usual, but is not so distinctly heard, and hence for 
three-quarters of an inch in front of and below the meatus, 
and over nearly the whole pinna, when the finger is rubbed 
gently so as to stir the fine hairs and the skin, the patient feels 
as if the part touched were benumbed (Fig. 25, where the 
benumbed area is shown), in marked contrast to the sound 
ear, where the usual familiar sensation is perceived. 

‘The numbness described is not a symptom peculiar to 
disease of the labyrinth, as anything that interferes with the 



Fig. 25. — Area of Touch Deafness in Effusion into the Lahyrinth. 


conduction of sound to the internal ear will equally produce 
it. It can be caused by plugging the external auditory meatus 
pretty firmly with cotton-wool, and it may also exist where 
unusually .large collections of cerumen block it up. It 
will not be well made out, however, in any condition unless 
the interference with hearing be considerable, and hence it is 
slightly marked or absent during the milder attacks of effusion 
into the labyrinth, and also in the severer attacks when the 
great degree of deafness accompanying their earlier stages is 
passing away.’ 



CHAPTER VI 

SOME APPLIANCES, DIAGNOSTIC AND 
THERAPEUTIC 

By H. MACNAUGHTON-JONES 

Sunlight is undoubtedly the best light when obtainable, 
for a beautiful view of the membrane can be had by its 
means ; but the light should be thrown rather on the wall 
of the meatus than directly on the membrane, as by its 
intensity it may dazzle and prevent us seeing distinctly. 



Fig. 26. — Gas Lamp Bracket and Chimney for Argand Burner. 

Can also be adjusted for an incandescent burner, the electric light, or oxy- 
hydrogen gas. The oxygen may be kept in a bottle at the side, standing 
on a tripod, or the lens and burner may be fixed directly over the oxygen 
bottle. 


Unfortunately, as sunlight is not to be depended upon, 
artificial light must be used. We may employ coal gas, 
oxyhydrogen gas, electricity, or oil. 

For work in the country, a movable standard lamp for 
either gas or oil is convenient. 



DIAGNOSTIC AND THERAPEUTIC APPLIANCES 87 


A forehead mirror, with elastic band or on spectacle frame, 
with a focal length of about 8 inches, is necessary. We 
prefer that kind shown in Fig. 30. 

Aural specula are made of different shapes and of various 
materials. We prefer the silver specula, and three or four 
sizes of the shape depicted, as we consider it affords the best 
illumination, and is easily kept clean and bright. Some like 
the old funnel shape of Gruber, and for children the expand- 




Fig. 27. — Electric Lamp por 28. Incandescent Lamp with 

Gridiron Burner (Fifty Adjustable Bull’s-eye on 

Candle) on Sliding-rod which Movable Bracket. 

CAN BE Rotated or Raised 
AND Lowered at will. 


ing speculum of Kramer. The magnifying speculum we 
originally devised affords a ready means of obtaining a 
magnified view of every portion of the drumhead. It is 
made in three sizes. The clip which holds the lenses (from 
twelve to sixteen dioptrics) is attached to the rim of the 
speculum by a ball and socket joint. With a little practice 
in manipulating the light, which in this case is best done 
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with a hand-mirror, any deviation from the normal surface 
of the membrane is apparent, as well as a good view of 
ShrapnelPs membrane. With the assistance of Valsalva’s 



Img. 2g. — S elf-retaining Clip and Head-spring for keeping the 
Speculum in Position (any sized Clip can be used). 



Fig. 30. — Reflecting Mirror (Mirrors of Different Focal Lengths 
CAN BE Attached to the Head-spring). 

method, adhesions can be detected and the smallest perfora- 
tion seen. 

A nasal speculum is necessary for examination in every 
aural case ; also a rhinoscopic mirror for inspecting the 
posterior nares and the naso-pharyngeal space. Perhaps 
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for ordinary use that of Duplay is the most convenient and 
affords the best view. For the posterior nares an ordinary 



Fig. 31.— -MACf^AUGHTON-JoNEs’s Fig. 32.— Aural Specula. 

Original Magnifying Speculum. 



Fig. 33. — Electric Photophore Fig. 34.— Nasal Speculum 

ON Forehead. (Duplay). 


sm*all sized laryngeal mirror, set at a proper angle, is 
convenient; but the mirror* of Zaufal, the angle of 
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which can be regulated by the thumb on the lever, is 
the best. 

Siegle’s Pneumatic Speculum. — For determining the 
presence of adhesions of the membrane and the mobility of 
the malleus, the pneumatic speculum first introduced by 
Siegle is very valuable. It consists (Fig. 37) of an ordinary 




vulcanite speculum, which screws into a vulcanite box, 
covered with a glass lens, which is also screwed on. By 
placing a little piece of indiarubber tubing on ^ the tubular 
part, it fits air-tight into the meatus. The box has an india- 
rubber exhausting-tube, with a bag attached for condensing 
or rarefying the air in the meatus, and thus acting on 



Fig. 36. — Tongue Depressor. 

the membrane. With a good light thrown on it 
through the speculum, any adhesions and inequali-^ 
ties w'hich may exist in the membrane are dis- 
closed. It is also of use for therapeutic purposes 
in cases of middle-ear deafness {vide chapter on the Middle 
Ear). 

The auscultation-tube, or otophone (frequently, though 
inaccurately, called the ‘ otoscope ’). This instrument (Fig. 39) 
consists of a simple indiarubber tube, from 2 to 3 fe,et long, 
having a bone ear-piece at one end, and a vulcanite one at 
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the other ; thus the surgeon can always use the same ear- 
piece for examination. Three tubes may be had connected 
to a central hollow vulcanite ball. This form is useful for 
teaching purposes, as a student can examine the ear at the 
same time as the surgeon. If the surgeon place a tube in 
either ear, the intensity with which the sound is conveyed is 
increased, and the least inflation perceived. Double German 



Fig. 37. — Steglk’s Si’Fxui.um. 


otophones, on the principle of the double stethoscope, are 
made. 

The auscultation-tube is necessary for ascertaining the 
results of inflation, either by the Valsalvan or Politzer’s 
method or by the Eustachian catheter. On inflation by any 
of these methods, with the auscultation-tube in position — 
that is to say, one end in the patient’s ear and the other in 
the surgeon’s — various sounds are heard. If the Eustachian 


Fig. 38. — Fine Soft Silver Proee for Kxi’lokatk)n of the Meatus 
AND Tympanum. 


tube and cavity of the tympanum be in a normal condition 
and free from obstruction, a full clear note is heard as the 
air strikes the drumhead. If there be a certain amount of 
obstruction, a more or less feeble and distant sound is heard. 
A peculiar moist, at times gurgling, sound, varying in in- 
teifsity, is heard if there be an accumulation of mucus or 
fluid in the tympanic cavity. On the other hand, there is 
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in many cases of old tympanic mischief a dry crackling 
sound ; it accompanies flaccidity of the membrane; and is 
heard in long-standing cases of retained secretion. Should 
a perforation of the drumhead be present, a whistling sound, 
more or less distinct, is heard. 

The mode of using Valsalva’s method of inflation te 
simple : The patient is desired to shut his mouth, and at the 
same time to hold his nose firmly, and then to blow (not too 
forcibly), when, if there be no obstruction, the air is at once 



Fig. 39. — Auscultation-Tube. 


heard by the listener with the auscultation-tube impinging 
against the membrane. By reversing this method — that is 
to say, swallowing whilst the nose and mouth are closed — 
the tympanum may be emptied. 

Politzer’s Balloon. — The original bag of Politzer is an 
ordinary 6 -ounce indiarubber bottle with an inlet valve 

(Fig. 40). The nozzle 
of the bag should be 
covered with a piece of 
rubber tubing, or it may 
be had with the longer 
tube and olive - shaped 
nose-piece of Weber- 
Liel. This, however, is 
not as convenient for the 
surgeon’s use as the short 
straight nozzle covered 
with rubber. A hard rubber nozzle, conical in shape, *is 
useful to the novice, as it cannot possibly be forced into 



Fig. 40. — Politzer’s Balloon for 
Insufflation. 
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the nostril and damage the nasal mucous membrane. 
The following is the method of using the bag or balloon : 
The patient is given a little water to hold in his mouth, 
and he is made to incline his head slightly to one side. 
In the floor of the nostril corresponding to the ear it may 
bp our wish more forcibly to inflate, we introduce the 
tube or nozzle in a horizontal direction. The head is inclined 
from the same side, the nostril being upturned. If both 
ears are equally affected, it is better alternately to inflate 
through either nostril. The surgeon now firmly closes the 
nostrils with the thumb and index-finger of the disengaged 
hand, at the same time that he retains in position the nozzle 



Fig. 41. — Conical RuBiiER Fig. 42. — Politzkk’s Hag aitlied. 

Nozzle. 

or tube. The patient is now desired to swallow (the process 
having been previously explained to him if an adult), and 
immediately, as the larynx commences to rise with the hyoid 
bone, and the fluid is passing into the pharynx, the bag is 
forcibly compressed, and the air rushes into the tym- 
panum. 

There is no difficulty whatever in carrying out this simjile 
manoeuvre, and even children get quite accustomed to the 
inflation if in the first attempts they are taken gently and 
gradually taught. 

It is well to use a fresh piece of rubber tube, cut to cover 
th^ nozzle, with each patient, as it can be thrown into dis- 
infectant solution and cleansed before use. Two precautions 
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must be specially insisted upon before the use of any nasal, 
aural, or throat appliance for the inflation or insufflation of 
the middle car. The first is to secure the thorough dis- 
infection of any nozzle, catheter, bougie, speculum, tongue- 



.'iG. 43. — Sterilizer with Tray for use in Consulting-rooh 


depressor, or other instrument that may be used for diagnostic 
or therapeutic purposes. With this object, all appliances 
that have been employed with one patient should be rendered 
aseptic before use with another. We keep a solution of 



Closed . « 

Fig, 44. — Convenient Nickel Box for Placing in a Steam Sterilizer 
TO hold Aural Dressing. 


alcohol with formalin ready to hand for placing such instru- 
ments in, but it is better that any that have been in any way 
infected should be placed in a small sterilizer and boiled. 
It is not necessary to emphasize the risk to the patient 
through neglect of such a precaution. 
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The second is to place a patient whom we are about to 
Politzerize, use the Eustachian catheter for, and inflate or 
wash out the tympanum of, in the sitting posture. This is 
not only necessary to secure greater steadiness on the part of 
the patient, but also in case of any sensation of reeling and 
giddiness following the inflation or injection. 



End OF Cathetek. Fig. ^^5. — Hand-hale Hi'.i.lows with Valve. 

The Hand-ball Bellows. — This appliance is of use for 
ascertaining if the Eustachian catheter have entered the 
tube. When the catheter has been passed, the nozzle of 
the tube should be placed in its end, and if the catheter be 



Fig. 46. — Professok Lucae’s J^ellows Balloon. 


a, Clip to altow exit of air; b, hook for attaching; to button-hole; c, lar^^e 
balloon. The balloon c is distended with air from the bellows d. This is 
liberated by the clip a, 

in its place, by squeezing the ball the air will be heard by 
the auscultation-tube to enter the tympanum. It is also of 
use in blowing fluid spray through the tympanic catheter. 
A larger bag, having a valve attached, is necessary for more 
forcible inflation. 
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Professor Lucae’s Bellows Balloon. — This is a most 
convenient and useful instrument for inflation either by the 
nose or through the Eustachian catheter. 

Lucae found that' vve may blow air into the middle ear by employing a 
movement which will cause the velum palati to hermetically close the 
naso-pharyngeal space. 

‘ Such a process may be effected by a prolonged phonation of the 
vowel a, best pronounced in a nasal tone, which will cause the velum to 
rise, cut off the upper from the lower pharynx, and during this act air 
may be blown into the nares, and thence into the middle ear, by a 
powerful inflation with the hand-balloon.* 

It will be found in many persons that the ear is easily inflated during 
this act, and, if so, in a much simpler manner than by the process of 
swallowing water. In some, however, this plan of Lucae fails. It is well 
to try both methods in those cases in which there appears to be a difficulty 
of inflating the tympanum. In cases where we suspect liquid accumula- 
tion in the tympanum, Politzer’s plan will be found effectual, and may 
remove the serous collection. This is to give the patient a little water to 
keep in the mouth, and direct him to hold the head forwards and slightly 
to one side, and then, after the head has been held in this position for a 
minute, to inflate during the swallowing of the water. The tubal orifice 
thus opened permits the fluid secretion to pass out, and the position in 
which the head is held favours the passage of it in the direction of the 
Eustachian tube. 

‘ Gruber, seeing that the tongue is pushed further back during* the 
pronunciation of the consonants h and suggested that inflation should 
be practised while the patient pronounces the syllables “ hick,” “ hock.” 
The operator “ sits in front of the patient, and the end of the nozzle of 
the syringe (the ball of which is held in one of the operator’s hands) is 
passed to the depth of one-third of an inch into the nasal opening. The 
operator then, with the thumb and first finger of the other hand, closes 
the opening around the syringe nozzle most carefully, and while the 
patient utters one of the prescribed syllables (‘hack,’ ‘heck,* ‘hick,* 
‘hock,’ ‘buck,* ‘hek*), the ball is compressed, and the air flows with a 
clearly perceptible noise through the tubes into the tympaniq cavity.”’ 

He claims for this plan these advantages: (i) Simplicity; (2) the 
avoidance of swallowing water in the act of deglutition ; (3) a more 
prolonged inflation ; and (4) that it is better adapted for self-treatment. 

There is another plan, which generally answers better — namely, to 
direct the patient to close the lips and make a forcible effort at expiration. 
If the bag be then gently squeezed, the air readily enters the tympanic 
cavity. 

We have devised for purposes of auto-inflation, or insufflation of a 
vapour into the tympanuip, an inflating-bag. The idea of inflating the 
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tympanum with respired air was originally that of Ldwenberg. He 
showed that a greater interchange of gases is likely to take place when 
the warmer and heavier air of respiration re.'iches the tympanum than 
in the case of ordinaiy atmospheric air. By the appliance shown 
(Fig. 47) respired air can be readily inflated. Valves in the nasal and 
aural tubes regulate the entrance and exit of air. The bag being com- 
pressed, it is filled with air by the patient breathing into it through the 
aural tube. This is then dropped, and, the nasal piece being applied, 
the bag is compressed in the usual manner, the valve in the aural tube 
preventing an)- passage of air in this direction. By attaching the aural 



Fig. 47.- -Author’s Auto-insufki.atok. It has also Mounts 
FOR Nosk, Mouth, Larynx, and I*Iustachian Catheter. 

Showing method of holding nasal-piece in introducing it into the nostril ; the 
thumb secures it in and closes on it in the nostril, while the forefinger 
is ready for closure of the opposite nostril. 


tube to any receptacle, such as an inhaler or nebulizer, it aspirates the 
vapour, whicH can then in the same way be driven into the tympanum. 

Directions.- 'I'he person wishing to inflate places with the thumb iind 
middle finger of the left hand the vulcanite nose-piece in either nostril, 
closing the other with the forefinger of the same hand. By a sharp act 
of compression made with the right hand, he drives the air into the open, 
or partly open, Eustachian tube just at the commencement of the second 
act of deglutition. Any surgeon trying this bag in the manner described 
on h'mself will find how effectual it is, and that the simple attempt to 
swallow a little saliva is quite sufficient without taking any water into the 
mouth. For diagnostic purposes it is not as powerful an inflator as the 
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ordinary Politzer’s bag, but it is quite powerful enough for any patient to 
use and is easily managed. 

The Eustachian Catheter. — Dexterity in the use of the 
Eustachian catheter and bougie is essential. Catheteriza- 
tion is necessary in cases of Eustachian obstruction, in the 
treatment of collapse of the tube and drumhead, and i^or 
making therapeutical application to the middle ear. 

Students should not neglect to learn the method of using 
the instrument any more than they do that of the » urethral 
one. Awkwardness is as hurtful, and gentleness combined 
with delicacy of touch as indispensable, in the one as in the 
other. It is a matter for surprise that so many surgeons still 
neglect to practise catheterization of the Eustachian tube. It 



is true that it requires some little experience to introduce the 
instrument with ease and celerity ; but with ordinary care and 
tact no harm can be inflicted in its passage, and there is 
nothing in the operation which a little practice will not enable 
everyone who possesses any manipulative skill to overcome. 

We have never had an untoward result follow its employ- 
ment. Gentleness, avoidance of all force, and an acquaintance 
with the anatomical relations and abnormalities of the 
entrance to the tube, are the essentials to success. Any 
skilful surgeon should be able to pass it with facility and 
with either hand. Frequently a patient, when he finds the 
sensitive anterior part of the nose touched by the catheter, 
raises his hand to arrest the' operator's. It is well to have 
the left hand in readiness, so that while we restrain thie 
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patient with the right, we continue quickly the passage of 
the catheter with the left hand, to which we transfer it. 
The errors which we have seen generally committed by 
beginners are these : The catheter is taken hold of in too 
clumsy a manner and held too firmly during its introduction 



Fig. 49. —Section of Nosp: showing the Catmktek in the 
Inferior Meatus (Author). 


it is introduced too slowly, and carried into the middle 
meatus instead of the inferior ; it is either not passed far 
enough back, or is turned towards the ear, anterior to the 
orifice of the tube, or, when passed back to the pharynx and 
turned into the fossa of Rosenmiiller behind the faucial 
orifice of the tube, it has not been drawn sufficiently forward. 
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It will be found useful to have catheters of various sizes 
and curves ready at hand. Both vulcanite and silver instru- 
ments are made, and can be curved to suit each case. 

The short catheters, about 4^ inches long, are preferable, 
as they do not protrude so far after passing, and are not so 
likely to have the beak out of the tubal orifice. * 



Fig. 50.- Section showing the Hear of Catheter in Relation to 
THE Septum Posteriorly (Author). 


A spray of a 4 per cent, solution of cocaine will facilitate 
the passage of the instrument, or the meatus may be lightly 
mopped out with a cocaine solution by means of the 
Eustachian forceps. 

The catheter, held lightly between the forefinger and 
thumb of the right hand, has its curved point, directed 
downwards, introduced into the nostril ; the hand being 
then raised, the catheter is carried lightly and quickly 
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horizontally along the floor of the nares, all force being 
avoided, until the pharynx is touched posteriorly. The 
instrument is then rotated upwards and outwards until the 
ring on the outer end points directly outwards and slightly 
upwards ; it is then drawn gently forward about half an inch, 
and will be felt in the Eustachian tube, after having ridden 
over the posterior lip, and we verify the success of the opera- 
tion by inflation with the Eustachian bellows. A plan which 
it is well sometimes to adopt if we miss the orifice is to turn 
the catheter inwards, withdrawing it from the pharynx until 
we feel the beak against 
the vomer, and then, by 
rotating the catheter out- 
wards and upwards, to 
turn it towards the Eus- 
tachian tube. 

The surgeon may 
readily fall into error 
with regard to air enter- 
ing the tympanic cavity 
when he listens to infla- 
tion with the ausculta- 
tion tube. He may think the catheter is in the Eustachian 
tube when its beak is only in the neighbourhood of the 
tubal orifice, and hence that air is entering the tym- 
panum on inflation when it is not. A more likely error 
is that though he may insert the catheter correctly, yet air 
may not pass beyond the wide part of the tube. The false 
sound produced in the first instance may be learned by any- 
one with the Eustachian bellows and catheter. The sound 
reaching the surgeon’s ear in the second case is far more 
distant, and altogether distinct from the characteristic rush of 
air heard when it directly enters into the tympanic cavity. The 
patient quickly learns to distinguish not only when the catheter 
is in the right position and air is entering the tympanum, 
but also to tell when the inflation is satisfactory or other- 
wise. 

The careless or rough passage of the catheter, followed by 
too powerful an inflation, may lead to laceration of the mucous 
membrane and emphysema of the cellular tissue of the pharynx 



Fk;. 51. -CIocaink Si’KAV for Nose 
OK Far. 
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and parts about the larynx, or, as proved by Voltolini, to 
pneumothorax and consequent collapse of the lung. 

Should emphysema have occurred, an incision should at 
once be made into the swelling. While free Politzerization 
in the great majority of cases is the most effectual method of 
inflating the tympanic cavity, it is not uncommon for inflatidn 
by the catheter to do good where it fails. This remark 
applies to cases of stricture or closure of the tubal wall from 



Fig. 52. — Eu.stachian Catheter (Diagrammatic) in Position (Politzer). 

a. Inferior spongy bone; h, middle spongy bone; c, superior spongy bone; 
d, hard palate ; e, velum palati ; /, pharyngeal wall ; g, Rosenmuller’s 
fossa; /i, posterior lip of Eustachian tube. 

tumefaction of the mucous membrane. In these latter the 
greatest benefit is derived from the use of the catheter and 
bougie. By passing a fine Eustachian bougie through the 
catheter into the Eustachian tube, we succeed in opening 
the latter, and the subsequent inflation is more easily secured. 
The bougie should be marked to indicate the degree of its 
protrusion from the catheter. (In the chapter on Middle- 
Ear Affections the therapeutical uses of the catheter and 
bougie are dealt with.) . 
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The double-curved catheters, first devised by Noyes, passed from 
the opposite nostril, where there is an abnormality in the vomer or 
turbinal bone and septal obstruction in the nasal passage of the side 
corresponding to the affected ear, are occasionally very useful. 

A catheter with a double curve for the right and left Eustachian tube 
(Fig. 53) enables us, as a rule, to disregard those obstacles of the septum 
and vomer which prevent the passage of the instrument. An ordinary 
silver catheter may be readily given this same double curve for the right 
and left side. 

The catheter is held in the right hand for the right nostril, and vice 
versd^ at a right angle with the nose, on a line with the floor of the 
meatus, the back of the hand being turned upwards ; the beak of the 
catheter is introduced at the inner side of the corresponding nostril. The 
catheter, kept close by the septum, is carried for a short distance back- 
wards, when the hand is brought down, the direction of the catheter being 
gradually changed to that of the horizontal one maintained in passing the 
ordinary catheter. With a sweep it is carried round the vomer posteriorly, 
and then rotated inwards, the point readily entering the Eustachian tube 
of the opposite ear. 


A forceps devised by Turnbull is very useful for wiping the 
faucial orifice of the tube and clearing away any matter that 
may obstruct the orifice. With it we can apply warm soda 
and glycerine in solution, or liquid vaseline with cocaine, 
before introducing the catheter, or make any other applica- 
tion for therapeutic purposes. It is passed in the same 
• manner as the Eustachian catheter. 

A small bag with a tube and nozzle may be quickly applied 
to the catheter for washing out the orifice and cartilaginous 
portion of the tube. 

The Eustachian Bougie. — The bougie is made either of 
celluloid or gum-elastic. The latter is preferable, as not 
being so stiff and less liable to break, though this accident 
is not likely to occur with any care. They are ma^e of 
various sizes, from a line upwards, and bulbous at the ends, 
which are of different thickness. The Eustachian catheter 
having been passed, and its presence in the Eustachian tube 



Fig. 53. — Noyes’ Eustachian Catheter. 
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ascertained by inflation, the length of a portion of the bougie 
corresponding to that of the catheter being known, the bougie 
is passed through the catheter very lightly, and, if there be 
no obstruction, readily enters the Eustachian tube. If, how- 
ever, there be stricture or other source of obstruction, we feel, 
as we have said, the point of the bougie arrested. If the 



FiCi. 5*1 . — Turnbull’s Eustachian Forcets. 
a. Sliding clip. 


length of the bougie, as compared with that of the catheter, 
should have been carefully marked beforehand on the bougie, 
we now know the distance from the point of the catheter to 
the scat of the obstruction. A smaller instrument is now 


5.S - Eustachian Bouches, 

tried, and we endeavour to pass the seat of obstruction by 
manipulating the bougie lightly and much in the same 
manner as we would a tight stricture of the urethra, drawing 
it backwards and passing it forwards with a gentle movement. 


Fig, 56. — Small Bag with Tube and Nozzle attached to 
THE Catheter for Douching the Orifice of the ICustachian Tube. 

and giving it a slight lateral tap against the wall of the tube. 
Blood should not appear on the bougie after any attempt to 
pass it, and should there be a sign of it, inflation should riot 
be practised. We may often fail at the first two or three 
sittings to pass the instrument. We know that we have 
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succeeded by the length, as measured from the first mark on 
the bougie to the distance as shown by the second, which is 
noted when it has passed through the obstruction, a distance 
which should not exceed from i inch to i] inches. The bougie 
is now withdrawn, and the tympanum is inflated. The 
results are various. At times the improvement is immediate, 
and to a certain extent is maintained until the next sitting — 
say on the following day — and by repeating this practice for a 
number of times, varying with the class of case, the improve- 
ment may increase and remain permanent. Injections ot 
vaseline, alkaline solutions, or pilocarpine, oftentimes assist. 
In other cases the immediate improvement is great, but has 
all disappeared before the patient's next visit. Here, naturally, 
w^e conclude, especially if the bougie slu)uld have passed 



Fig 57. — Ball with Tumi? attachkd to Attic-pipk fou Blowing 
Powder into ok Washing out the Attic (Bezold). 


easily, that the cause of the deafness is to be found in tubal 
collapse, associated probably with a collapsed condition of 
the drumhead. It is in such cases that faradization of the 
tubal muscles, associated with the passage of the bougie, does 
so much good. In another type of case there is little or no 
discernible improvement either after the bougie or inflation. 
Here we may conclude that there is irremediable middle-ear 
affection, ajid its association with disease of the labyrinth 
or auditory nerve can invariably be proved by other 
tests. 

The Tympanic Catheter. — This is a thin, flexible catheter 
made of strong silk covered with indiarubber, from 16 to 
18 centimetres in length, and of to if millimetres in 
thickness. The aperture at the terminal end of the catheter 
is at* a short distance from its point. It is passed into the 
Eustachian tube through the ordinary Eustachian catheter, 
and with the same precaution as in the case of the bougie. 
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It is indispensable for the introduction of fluid into the 
Eustachian tube and tympanum. 

Weber-Liel pointed out the class of case in which the use 
of a catheter was specially indicated : ♦ 

In cases of long-continued chronic catarrh, where old inspissated and 
viscid accumulations are present in the folds of the mcmbrana tympani 



in the spaces between the malleus, in the anterior and upper walls of the 
tympanic cavity, in the niches of the labyrinth, dr around the articula- 
tions of the ossicles, giving rise to decreased mobility both in the membrane 
and ossicles. Experiments on dead and living subjects show that the 
simple air-douche and the ordinary methods of treatment are not suflicient 


Fjo. 5<j. 


-Tympanic Catheter passed through the ordinary 
Eu.stachian Catheter. 



to wash them away. If the passage through the Eustachian tube be 
difficult, even the strongest air-douche loses much of its power through 
the increased friction, and the injected fluid is sent, not where it is 
intended, but to the bottom of the tympanic cavity or into the cells. 

It was with this object he devised his koniantron (Fig. 6 i), 
which practically consisted of a tympanic catheter adapted 



Fig. 6o. — Tympanic Syringe and Catheter. 


to a Pravaz syringe, the latter being used for injecting any 
required fluid through the catheter. 

The silver and tympanic catheters being in position, the 
syringe is applied to the catheter, and a quantity (from lo 
to 20 minims) is injected. By the subsequent use of the 
hand-ball bellows, the nozzle of which is fitted to the catheter, 
the fluid is forced as spray into the tympanic cavity. 

The Ear-Syringe. — It is necessary to have an effective 
syringe. For the removal of cerumen we prefer the screw 
nozzle, as it does not become loose like the one that merely fits 
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on, and it is more efficacious than a nozzle with a larger bore. 
For the same syringe we can have made a nozzle of vulcanite, 
with an indiarubber cap. It is useful for the treatment of 
cases of perforation of the membrane. The conical india- 
rubber end fits well into the meatus. The patient is directed 
to hold the head forwards over a vessel, and the stream is 
passed through the ear, and flows from the Eustachian tube 
through the nostril. We arc thus enabled to wash out the 
cavity of the tympanum, remove secretions, and clear the 
Eustachian tube with disinfecting solutions. The ear syringe 
should be well made of nickel-plated metal with metal piston. 
Such a syringe can be quickly sterilized and rendered aseptic. 



Fig. 61.- Koniantkox, with the Hand-hali.oon applied to the 
Pkavaz Svkinge and Catheter. 


The interior of any syringe must be kept scrupulously 
clean. The piston should be regularly washed in a dis- 
infectant solution (formalin is the best), and boric vaseline 
used to lubricate it. Such precautions are absolutely essential, 
otherwise fungi and organic particles may be introduced 
from the interior of the syringe. To see any particles that 
may be removed from the ear in syringing, a glass slice is the 
best to use, as any slight degree of milkiness of the fluid is at 
once discerned. An ear-shoot to direct the fluid is necessary. 

For douching the ear a small bag-syringe is required. We 
employ those with a metal nozzle fitted with a bayonet 
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joint, and have had one made on the same principle with 
a tube and nozzle, which is convenient for the patient’s own 
use (Figs. 62 and 63). 



I'lG. 62 . — Aseptic Ear Syringe and Mounts. 



I'lG, 63. — Author’s Bag Syringe, with Bayonet-joint 
FOR Patient’s own Use.* 


The Aural Probe or Cotton-wool Carrier. — An aural 
probe or cotton-wool holder should be used for the purpose 



Fig. 64. — Author’s Original Aural Probe, armed at both ends with 

Wool. 

a, For application of ch loro-acetic or chromic acid ; b, (or cleansing purposes. 


- ' " '■4 



Fig. 65 — Author’s I’oktable Flat Platinum and Silver Screw End 
Nasal and Aural Probe. 

Useful for examination of the meatus and nose and the application of acids. 


of thoroughly cleaning and drying the meatus and membrane 
after using the syringe. 

Forceps. — For wiping out the meatus, detaching portions 
of epidermis and cerumen, drying the passage after syringmg, 
or, if there have been bleeding, removing small granula- 
* Made by Messrs. Ash, Dental Company, Soho. 
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tions, certain forceps are useful, three of which are here 
shown. 

In applying nitrate of silver with the point of the aural 
probe, a small platinum crucible is useful. 

The silver should be melted over a lamp, and a line probe 



Fui. 66. — IvKVER Ar.LUiAToR AND RlNCi FdRCHPS, 


lightly dipped in, when a thin coating of the silver is left on 
the end of it. 

Artificial Aids, Ear-Trumpets, etc. — There must ever 
remain a number of patients who consult us for deafness 
for whom we can only advise .some artificial aid to assist 



67. — Wilde’s Forceps. 


the hearing. The present state of our knowledge in dif- 
ferentiating the conditions benefited by the various kinds of 
trumpets, ear-tubes, auricles, audiphones, deiitaphones, etc., 
is not satisfactory. 

It is not possible to speak positively of any particular form 



Fio. 68 . — Small Platinum Ckucihle. 


of ear-trumpet, inasmuch as it is purely a matter of experi- 
ment with each individual case which one is found to give 
the best results. We figure here a few of those we have 
found most useful in practice. The light, conical folding 
trumpet, made of japanned tin,* is one of the best, and most 
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convenient for the pocket. The small, bell-shaped trumpet 
is also handy and portable. 

The folding audiphone of Rhodes is simply a fan made of 
thin vulcanite, which folds up, one end of which is applied 
to the teeth, while, with the handle held by the listener, the 
convex surface is presented to the speaker. A common 
Japanese fan makes a very good audiphone. 

Most patients object to the conspicuous nature of the 



Fici. 69.— Althor’s Nasal Bougies for Nasal Exploration and 
Dilatation. 

These are made of thin lead coated with jjum elastic ; they can be bent into 
and retain any shape (Arnold). 

audiphone, and the majority hear best with a trumpet of 
some kind. Anyone can make an audiphone for himselt 
from a piece of very thin ash-wood, which is the best for 
the purpose. This is steamed, and, when warm, given the 
suitable curve. The teeth must be separately .tried to test 



Fio. 70. — Ear-trumpet. Fig. 71. — Politzer’s Syren. 


the conduction. The instrument must touch a natural tooth. 
The patient must then be spoken to in different tones. He 
may be tested by the piano and by singing. 

The advantage derived from small instruments worn in .the 
meatus is generally very slight. Politzer devised a small 
trumpet to diminish as much as possible the loss of the 
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sound-waves during their reflection, and to conduct them 
into the auditory meatus. 

We have had in some patients a satisfactory result with 
this little trumpet. It must fit the meatus well. The instru- 




Fig. 72. — Folding ICak-trumi’Ict. 


Fig. 73. — Smai.i. Vul- 

CANITK TkUMPET. 


I'fG. 74. I’OLITZEK S ICaK-TI’I’.K* 

(actual size). 



ment is here represented. It is made of (lesh-coloured 
vulcanite, and is not conspicuous. The narrow part fits 
into the ordinary meatus, and the wide portion is turned 
towards the concha. There are throe different sizes, the 



Fig. 75. — Galvano-cautery Knives and Needles for use in the 
CASE OF Growths and in Paracentesis of the Membrane. 


larger measuring in length 2 J centimetres ; at its outer 
opening it has a diameter of 12 millimetres, and at the inner 
aperture it has a diameter of 5 millimetres. 

Tiie dentaphone consists of a small vulcanite clip connected 


* Hawksley, Oxford Street, \V. 
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with a small circular vulcanite box by a string, somewhat 
like the ordinary toy telephone. The proportion of cases in 
which any such aids improve hearing is very small. They are 



Fk;. 70. -Nasal Protector and Vaporizer. 

The interior is filled with absorbent wool, on which any medicament may be 
dropped. The yierforated side is directed out, and the j)rotector fits snugly 
inside the nostril. It is imperceptible, and is easily put in and taken out. 

more frequently made the means of attracting simple-minded 
and unwary persons, who are tempted to try any or every 



Fig. 77.— Lamps for Electrical Transillumination. 


advertised means to improve their hearing, and are readily 
imposed upon. ^ 

Transillumination Lamps. — Should transillumination for 
examination of the accessory cavities, the antrum and frontal 
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sinuses, be required, special lamps, such as those here figured, 
are used. The light is either placed under the orbital margins 
' or in the mouth. The light reflected through the unaffected 
cavities — frontal, orbital, or maxillary — shows bright in 
contrast with the corresponding darkened spaces which 
are affected by disease. The test, however, requires 
verification. 

The Galvano-cautery. — Cautery points and kniv'cs are 
essential for both aural and nasal practice. 

Whenever electricit}' is available, a transformer for the use 
of the cauterv should be availed of. 



' I'lo. 78 . — Transformer T.igiit and Cautery. 
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CHAPTER VII 


AFFECTIONS OF THE EXTERNAL EAR 


By II. MACNAUGHTON-JONKS 

Affections of the Auricle. 


Microtia. 

Macrotia. 

Eczema. 

Herpes. 

Herpes zoster. 

Erysipelas. 

Lupus. 

Syphilis. 

PTost-bite. 


MAT^FORMATIONS. 

Congenital. 

Polyotia. 

Fissure. 

A cquired. 
Epithelioma. 
Fibroma. 

Keloid. 

Angioma. 

Cystic degcncra- 
tions- 

Pcrichrondritis. 


Fistula. 

Coloboma. 

Abscess. 

Othaematoma. 

Traumatic 

deformities. 

Injuries. 

Tophaceous 

tumours. 


Affections of rhe External Auditory Canal. 


Congenital malforma- 
tions. 

Abscess of. 

Atresia of. 

Stenosis of. 

Absence of cerumen. 
Excess and impaction of 
cerumen. 

P'oreign bodies in. 
Furuncle. 

Otitis externa (acute). 


Otitis externa (chronic). 
Pol3^pus. 

Hyperostosis. 

Exostosis. 

Occlusion of by-growths 
or false membranes. 
Otom^^cosis. 

Cysts. 

Epithelioma. 

Condyloma. 

Syphilitic ulcer. 


Traumatisms. 
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Affections oT the external ear include abnormalities, diseases, 
and injuries of the auricle and external auditory meatus. 
Some of these, as implicating both auricle and the external 
auditory canal, may be considered under the one heading. 

Malformations. — These may be divided into congenital 
and acquired. The former are unilateral or bilateral. They 
are due either to an arrested development or to abnormal 
enlargement ' or excessive growth. The former condition is 
called ‘ microtia,’ and the latter ‘ macrotia,’ 
while to the existence of supernumerary 
auricles and multiple growths from, or 
adjacent to, the auricle, as in the case of 
an auricular appendix, the term ‘ polyotia’ 
is applied. Such supernumerary auricles 
may be situated in any abnormal position, 
as on the neck or cheek. Take, for example, 
such cases as the following : An adult had 
the upper portion of the auricle largely 
developed and perfectly flat, with no helix 
(the removal of two triangular portions of 
the cartilage, with an equal portion of the casiTok Ccw- 

skin, left a very presentable ear). In ca£NiTAL^/\r.siiNCE 

another, the whole of the upper part of /atithoio 

both auricles was deficient, and the skin 
formed a complete septum over the opening into the meatus, 
the cartilaginous lining of which could, however, be distinctly 
felt. Fig. 79 shows the auricle of a child of five years of age. 
There was no meatus, the hearing was nil, that of tht; other 
ear normal. In a child a few months old there was an entire 
absence of the auricle, as well as of the meatus. Other con- 
genital abnormalities are seen in the form of fissure in some 
portion of the auricle, more often in the lobule, and congenital 
aural fistula is still more rare. When present, it is more fre- 
quently found in the neighbourhood of the tragus, varies in 
depth, not generally exceeding from a quarter to half an inch, 
and occasionally contains small cysts, which may suppurate, 
or the fistula itself may become the seat of purulent inflamma- 
tiofl. In many cases of congenital malformation, cosmetic 
operations are called for, the nature of which will depend 
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upon the character of the deformity. Such operations must 
be performed with care and nicety, the danger being the 
removal of too much rather than too little. They consist in 
the removal of the superabundant cartilage with the neces- 
sary amount of skin, and the careful adjustment by sutures 
of the edges of the wound. As a rule, such wounds heal well 
if ordinary precautions be taken, the part being first rendered 
thoroughly aseptic, and all bleeding being arrested before the 
sutures are applied, these preferably consisting of fine silk- 
worm gut. The auricle is then covered with sterilized iodo- 
form gauze and cotton-wool under a suitable bandage. An 
unsightly and projecting auricle may be treated, as recom- 
mended by Gruber, by two concave incisions 5 cm. in length, 
the posterior i cm. backwards over the mastoid, and another 
I cm. in front over the auricle, the concavities facing each 
other. The incisions are united above and below. The 
intervening skin is removed, while that at the edges is 
loosened for a short distance, and then sutures are applied. 
In the case of fistula, the lining of the entire fistulous tract, 
should operation be called for, must be removed. We have 
known cases of projecting auricle in young children cured 
by the constant use at night of an aural truss. 

Hezema. — Eczema of the auricle differs only from this 
skin disease elsewhere as it is influenced by the anatomical 
structures of the part. The thicker skin, the subjacent carti- 
lage, the presence of glands, give to the affection charac- 
teristic appearances, according to the portion of the auricle 
or meatus affected. On the posterior surface of the auricle, 
at its edge, and over the lobule, it assumes the same moist 
vesicular or pustular appearance that we are familiar with 
in other parts, and the stages of the affection fire similar. 
In children particularly it has more the character of inter- 
trigo, and the exudative stage is frequently followed by a 
rawness and denudation of the surfaces. Here the attack 
is generally acute, leaving an irritating discharge which 
excoriates the adjacent surface, and when this occurs in 
the cleft between the auricle and the mastoid process, it is 
with difficulty that we can examine the surfaces, and with 
the swelling of the auricle these become apposed, making it 
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more difficult to keep them apart. The auditory canal, if 
not protected, is liable to be filled with a miico-purulent 
discharge; epidermal scales collect in it, and the glands in 
the neck are often enlarged. The usual crusts form, harden, 
and become more tenacious. In some instances there is 
considerable cedema, with infiltration and thickening of the 
lobule and helix. In children w^e find eczema frequently 
present in connection with, and as a result of, the exanthe- 
mata, whooping-cough, and the tubercular diathesis. It is 
more frequently seen in the poorer classes, and coexistent 
we often find phlyctena on the conjunctiva. The child has 
the typical amemic and debilitated appearance, with the 
peevishness of temper which is generally associated with it. 
The other form of eczema, attacking both the meatus and 
auricle, is met with in adults and persons advanced in life. 
The meatus and surrounding skin are the seat of a dry 
eczematous desquamation. There is itching and irritation 
of the canal, and not necessarily moisture or discharge. 
The auricle is often swollen and sensitive, and there may 
be slight cracks or fissures under the dry epidermis. The 
swollen condition of the skin contracts the lumen of the 
canal, and with its contained collections causes deafness. 
Should this state be neglected, the drumhead sooner or later 
becomes affected, while tenacious and adherent layers of 
dead cuticle cover its surface. This is the appearance of 
ear we often find present in persons who come affirming that 
they are suffering from ‘ gout in the ear.’ 

In its mildest form it is only the entrance to the meatus 
and inner surface of the antitragus that is affected, and 
here there is a dryness with desquamation, or there may 
also be a slight sticky discharge. 

Another troublesome variety is that chronic form of eczema 
which we have described under the name of ‘ inveterate.’ It 
is a chronic type of eczema, in which a thick and hard scab 
forms over a most inveterate and highly ichorous discharge. 
This crust clings with great tenacity to the part, and is with 
difficulty removed. When this is done, the fluid which lies 
concealed by the scab is nearly transparent and straw-coloured. 
The entire helix is involved, and the ulceration extends so 
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deeply that there is a loss of substance, and perhaps permanent 
disfiguration of the lobe.' In one case under our care there 
remained considerable deformity from a long-continued and 
oft-recurring attack of the kind above described. The auricle 
was marked with permanent scars and was destroyed in parts. 

In any case of aural eczema, the first consideration is the 
constitution of the patient, whether child or adult. In 
children mild alteratives, with such tonics as the lime salts, 
cod-liver oil, the syrup of the iodide of iron, and other iron 
preparations, are indicated. The internal administration of 
a few drops of liq. arsenicalis with the meals has often a 
good effect. But the essential element in the treatment 
consists in the attention paid to the diet and general sur- 
roundings of the patient. Simple and plain diet, plenty of 
milk, and a little oatmeal in the mornings, with the avoidance 
of all trashy food, attention to the cleanliness of the child’s 
person, with sufficient outdoor exercise, should be the direc- 
tions to parents. 

If there be crusts, these should be softened and separated 
by a vaseline or paroleine pack applied at night. (A few 
pieces of soft linen rag soaked in the paroleine, and covered 
with oiled silk or gutta-percha tissue.) After a few days the 
exposed surface may be treated with some mild stimulating 
astringent ointment, such as lanolated benzoate of zinc with 
carbolic oil and vaseline, or liq. carbonis detergens and liq. 
plumbi diacet. and vaseline, or a little of the ordinary calomel 
wash. If there be much discharge, particularly if the skin 
between J:he attachment of the auricle and the mastoid be 
raw' and moist, a lotion of calamine and oxide of zinc in 
rose-water applied during the day, the powder being allowed 
temporarily to dry on the part, will be found useful. 

In the acute attack of eczema in the adult the same rule 
applies. Early administration of saline aperients, attention 
to the diet, protection of the exposed auricle by soothing 
packs of weak lanolated ichthyol wdth paroleine, and, if there 
be much exudation, the calamine and zinc lotion to keep the 
surface dry, are useful. The powder from this latter is sponged 
off gently at night with some w'arm starch and soda-water, 
after which a lanolated zinc oxide and benzoate ointment with 
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ichthyol is applied. We may substitute for such an ointment 
that of weak oxide of mercury, or the oxide of zinc, bismuth, 
and boric acid. (See Appendix for other ointments and lotions.) 

In the more chronic and inveterate cases the treatment 
we have found of benefit is much as follows : If there be a 



Fig. 80.-- Aukicll of Patient who had 
SUFFERED FOR YeAUS FROM RECURRENT 
Attacks ok same Affection ; drawn 

AFTER COMPLETE UeALING OF THE KaR, 
SHOWING THE EXISTING DeFOPMITV 

(Author). 



Fig. 81.— Auricle of Patient 

SUFFERING FROM INVETERATE 

Fczema (zVuthor).* 


hard and tenacious scab, we must soften it by preliminary 
packing, as already described, and supplement this by scraping 
off the scab and thorough cleansing of the raw surface, which 
is then lightly touched with either chromic acid or carbolic 
acid. This removal of the scab is repeated as it forms, and 
the acid i« very gently reapplied. The patient may himself 
use a lotion of calomel and lime-water after a few days, and 
smear a carbolized zinc and vaseline ointment on the part at 
night. A few applications of the acid are generally sufficient, 
and then the chloride of zinc (grs. xxx. ad Ji.), applied after 
the removal of the scab, acts admirably. The crust should 
be removed daily and the raw surface dressed. 

* ‘Atlas of Diseases of the Mcmbrana Tympani and Auricle.’ 
J. and A. Churchill, 1879. 
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In all cases the general health has to be attended to, the 
gouty diathesis combated, and, if the urinary secretion 
indicate uric acid solvents, these should be administered. 
In inveterate chronic cases the combination of iodide of 
potassium with arsenic, or the mercuric perchloride, is of 
benefit. It is in such cases, when the patient can afford it, 
that a full course of a suitable spa-water, with the associated 
regimen, will be found of service. When the meatus is 
invaded, the auditory canal should be constantly and care- 
fully cleansed with gentle douching, where necessary, with 
some alkaline solution, or such a disinfectant as weak hydro- 
naphthol, chloride of zinc with glycerine, boric acid, and 
alcohol. A nitrate of silver solution (grs. x. ad ^i-) may 
then be applied to the cleansed wall of the meatus, should 
this have been invaded.* 

Erysipelas of the Auricle. — Sometimes this affection 
assumes formidable proportions, occurring either in connec- 
tion with erysipelas of the scalp or as a complication of some 
other aural trouble. We have seen it attacking both auricles, 
occurring in connection with a slight ecthymatous attack of 
the head and face. First one auricle was attacked, and then 
the other ; finally, the inflammation spread to the scalp. The 
treatment does not differ from that of erysipelas elsewhere. 
The deafness that accompanies the disease disappears on the 
subsidence of the swelling. The meatus must be kept as clear 
as possible ; a powder of equal parts of fine starch with boric 
acid and oxide of zinc kept to the part with gauze or muslin, 
or an application of equal parts of mild mercurial ointment 
and vaseline. 

Herpes. — Herpetic eruptions on the auricle are occasion- 
ally found in the instance of delicate children, or, in adults 
during some temporary derangement of the system, and rare 
cases of herpes zoster have been recorded. The treatment does 
not differ from that of these conditions when found elsewhere. 

* Tophi in the Aurict.e. — Considerable deformity of the auricle 
may be caused by the formation of sodium biurate deposits. We had 
a case a few years since in which we removed a large number of 
these tophaceous tumours, at different sittings, in both auricles with a 
most successful cosmetic effect. They occurred in a patient suffering 
from gouty arthritis in various joints. 
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Lupus. — Lupus of the ear is comparatively rare, and has 
to be treated locally by incisions, curettage, the galvano- 
cautery, nitric acid, or caustic potash. The Rontgen rays 
may be employed. 

Syphilis. — A primary syphilitic sore of the auricle is 
exceptionally rare, and can only occur as the result of 
infection from a scratch or bite. The secondary exanthem, 
however, is not uncommon, appearing with its manifestations 
elsewhere, and accomparnung those on the face. The usual 
specific treatment, local and constitutional, is indicated. 

Frost-bite. — When exposed to extremes of cold, the auricle 
is peculiarly liable to become frost-bitten, and, if it be im- 
prudently treated, deatli of the pinna, with a considerable 
portion of the cartilage, may follow. Should the auricle be 
frozen, it is best to avoid any sudden transition of tempera- 
ture, the patient being kept in the open air, and snow applied 
if procurable; if not, some iced water, or plain cold water, 
may be used. If the skin be destroyed or the cartilage 
exposed, boric vaseline, a mixture of paroleine with lysol and 
lime-water, or other emollient or slight astringent applications, 
to be succeeded by more stimulating ones, are indicated. 

Epithelioma. — Speaking generally, carcinoma is a com- 
paratively rare affection of the auricle or meatus ; but 
whenever in any sore epithelial proliferation is found, 
the carcinomatous appearances of which are distinct, free 
extirpation of the growth is the only remedy, and the auricle 
itself must be sacrificed, with the cartilaginous inciatus, should 
the spread of the epithelioma demand it, while a plastic 
operation on the meatus is necessary to prevent its occlusion. 

* Keloid and Fibroma. — These are not common, but are 
occasionally found as the result of the wearing of an ear-ring. 
When such growths are present or any cystic degeneration, 
they must be neatly excised, which, as a rule, they can be, 
the wounds healing, with proper antiseptic precautions, 
readily and cleanly. 

Ang^ioma and Papilloma. — These are also rare growths, 
and ^the nature or extent of the operation for their removal 
must depend upon its size and depth. More uncommon still 
is the angiomatous auricle. H^re the growth consists of 
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enlarged and convoluted bloodvessels having a free com- 
munication with the carotid. Operation in such cases is a 
most serious procedure, involving ligation of the common 
carotid artery, as well as removal of the deeper veins and a 
subsequent transplantation operation for the meatus. 

Absence or Excess of Cerumen. — The healthy secretion 
from the follicles of the meatus varies greatly in different 



individuals both in quan- 
tity and character. In 
some it is very soft and 
oleaginous, in others it is 
dry and has a tendency to 
crumble. The colour also 
is different, varying from a 
pale-yellow to black. It 
may be mixed with hairs 
or portions of epidermis. 
With the dry forms of 
secretion we often find 
eczematous conditions 
present. 

Absence of Cerumen. 

— There is no doubt that 
the popular notion that a 
‘dry ear’ is indicative of 
deafness is, generally speak- 
ing, true. We find this 


Fig. 82 — Papili.oma of the Auricle dryness of the meatus and 
(Macleod Yearsley). absence of secretion fre- 


Patient aged 62. Removal, with 
complete recovery. 


quently present in those 
who suffer both from 


middle-ear catarrh and accompanying affections of the 


labyrinth. It is more commonly observed in old persons, 
and indicates some morbid condition of the trophic nerves 


of the ear (Politzer). It is a frequent accompaniment of 
catarrhal appearances of the membrane and ossicles, and is 
often present in obstinate cases of tinnitus. Some emollient 
application, as glycerine, white vaseline, or an alkaline lotion, 
may relieve the sense of dryness or itching. 
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Excess of Cerumen. — Excess of wax deserves special 
attention on the part of the surgeon, as it is so common a 
cause of deafness, and is so frequently found complicating 
other pathological changes in the ear. 

Causes , — It may be attendant on a narrow external orifice, 
which favours its collection. The use of towel-ends and 
various ‘ picks ’ for the ear favours the collection and impac- 
tion of wax. Imperfect cleansing of the ear after the free 
use of soap in washing is another cause of the collection of 
wax. An inflammatory state of the meatus is often seen 
with cerumen, so much so that we may look on a chronic 
form of dermatitis as both a possible cause and sequence of 
excess of cerumen. 

Diagnosis and Symptoms , — The symptoms complained of 
by patients suffering from ‘wax in the ear’ are those of 
deafness, with a stupid feeling and some form of tinnitus, 
usually singing. Most ridiculous errors arc often committed 
from overlooking this simple cause of deafness. 

Nothing can be more exasperating than for a patient to 
return a long distance to a surgeon, and find that the source 
of all his blistering and leeching, and perhaps physicking, 
lay in a mass of easily removable wax. Yet this has occurred. 
The characteristic black shining surface of the wax can hardly 
be mistaken with any degree of care. The surface of* an old 
and hard mass of impacted wax sometimes has a peculiar 
lustre, and may give to the inexperienced eye the idea that 
it is the membrane ; but it is only necessary to mention this 
in order to prevent any surgeon from falling into so unfor- 
tunate an error. Two imprudent practices patients should 
be cautioned against : The first is the insertion of picks, rolls 
of towels, etc., into the ear to cleanse the meatus, which can 
only do harm, and insure the consolidation of any cerumen 
in the canal and its impaction on the membrane ; the second 
is the habit of placing cotton-wool in the ear. Its presence 
is frequently overlooked, and, remaining in the meatus, it 
collects secretion, and may be hidden by wax or become 
embedded in discharge. The necessity for it after syringing 
or on going out into the cold air is obviated by the use of 
an aural protector. We have removed (with three layers of 
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wax) two layers of cotton-wool from the ear of a gentleman 
who was completely oblivious of its presence. 

Treatment , — Free syringing is generally all that is required 
for the removal of this troublesome and common cause of 
deafness. The mass may not come away readily, and some 
time has to be spent in syringing, the addition of some 
carbonate of soda to the water assisting in the removal. 
This difficulty more frequently occurs when there has been 
inflammatory action in the meatus, or when the shed 
epidermis which envelops the cerumen is adherent to the 
wall of the passage. The removal of a plug of impacted 
wax is often expedited, after syringing a little time, by 
carefully grasping the mass with the rectangular or lever 
forceps, and thus withdrawing or loosening it. A few drops 
of liquor potassas in glycerine, or a solution of carbonate of 
soda (grs. xx. ad i^i.), dropped into the ear for a few 
nights, will help to soften hard masses of wax and epithe- 
lium. 

While the grub of cerumen or waxy cast of the meatus is 
being washed out, the canal should be from time to time 
examined with a speculum. Much harm may be done if this 
step be not attended to, as the healthy membrane may be 
forcibly syringed on and injured. On the removal of 
cerumen, the membrane has generally a dull ap)pearance, 
with an absence of transparency, and the surflice of the 
malleus an injected look. The collection being removed, 
an interval of a few days will generally set things to rights, 
and, if this be the sole cause of the symptoms, nothing further 
is necessary. Should any tinnitus or pain persist, or if the 
deafness be not relieved, we must suspect other mischief, and 
proceed to examine the ear closely. It is well to. inflate the 
tympanum a few times after the removal of the cerumen. 

Insects in the Meatus. — Should an insect, such as an 
earwig, find its way into the meatus, the best thing to do is 
to pour in a little warm oil or glycerine, with some alkali, as 
potash or soda, so as to suffocate it, and then it can be washed 
out with a syringe. 

Maggots from the larvae of flies are sometimes found in the 
ear, and are seen like little white moving bodies. The best 
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treatment is to kill them with chloroform vapour, and then 
to pick them out with forceps. 

Foreign Bodies in the Auditory Canal. — The first point 
in relation to foreign bodies in the auditory canal that 
the practitioner has to remember is the absolute harm- 
lessness with which a substance may remain in it for 
a number of years. Instances have been recorded where 
this has happened, the foreign body remaining even as long 
as forty years without doing any mischief. We have our- 
selves removed with cerumen a grain of shot from the ear of 
a lady aged twenty-two, who at the age of three had put 
some grains of No. 5 shot in her right ear. These had 
evidently not all been removed, for some years afterwards, 
w'hcn the ear was l^eing S3’ringed for cerumen, another grain 
came awa\' with the wax, and it was then thought that 
nothing more remained. Short! before we saw her the ear 
felt uneasy, and she suffered from tinnitus, which syringing 
did not relieve. On examination, we found some hardened 
wax at the bottom of the meatus, occluding the drumhead. 
This yielded to syringing, but it was evident that there was 
still something of the nature of a foreign body remaining. 
On persevering with the syringe, another grain of shot, sur- 
rounded by a layer of w^ax and epidermis, came away. A 
week afterwards the membrane was normal and the hearing 
perfect.* 

It may be laid dowui as an axiom in aural surgery that in 
the case of any arrested body in the meatus, where any space 
exists between the foreign substance and the wall of the 
meatus, the only agent which should be employed is water. 

Many pages have been devoted to the consideration of this 
subject, and many opinions have been expressed as to the 
superiority of this or that method of removal and the 
advantage of this or that instrument over others, w^hether 

* Some time since a patient consulted us for a germinating grain of 
corn in the bottom of the meatus. Its appearance with the transmitted 
light of the mirror was peculiar, it was quite adherent to the wall of the 
meatus. It had lain for some months in the meatus. The entire seed 
and drawing of its appearance as seen before removal we exhibited at 
the Rhinological Society. 
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scoop or forceps. Our belief is that syringing is the one 
safe and certain method of removing foreign bodies from 
the ear. This is the rule ; there may be some few and rare 
exceptions. We have, by careful, repeated, well-directed 
syringing, removed foreign bodies of all descriptions an^ 
shapes from the meatus by syringing alone. Amongst th||P 
have been glass beads of all shapes, shells, stones, pieces of 
chalk, berries, ears of corn, pieces of slate pencil, grains of 
shot, insects, etc. If the body be impacted, or if it com-;; 
pletely occlude the canal, much will depend on the nature > 
of the body, its shape, the material of which it is composed, 
the length of time it has lodged, the presence or absence of 
inflammation, the kind of instrument at hand. In all recent 
cases, those quickly brought to the surgeon, syringing is the 
best means to adopt. In all cases where inflammation is not 
present, no matter how long the body lies lodged, syringing 
is also the best means ; and in cases where inflammation is 
present we prefer, as a rule, to wait, using means to subdue 
it, with gentle daily douching. If patience only be exercised, 
success in the end is almost certain. 

To syringe the ear, the lobe should be held well back, the 
head sideways, the face turned slightly up, and the stream 
directed with suflicient force to pass between the foreign 
body and the wall of the meatus. We have known a piece of 
cobbler’s wax used with success to draw a foreign body out. 
Glue applied with a camel’s-hair pencil and allowed to 
harden on the body has been employed (Lowenberg). 
Dentist’s cement may be applied with the same object. 
Quietness and firmness with friends, patience in using the 
syringe, extreme caution before resorting to any form of 
mechanical help, are the first essentials for dealing success- 
fully with foreign bodies in the ear. 

Any form of extractor, no matter how ingeniously devised, 
should be taken in the hand only when the nature of the | 
substance justifies the belief that we can lay hold of it, or ' 
that by its position we can gently raise it from its bed. 
Such things as pieces of sponge, paper, bread, dried peas 
or beans, are examples of substances which are best removed 
by a forceps. 
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Instrumental Abstraction . — In the case of children and 
nervous adults, before attempting removal it is better to have 
an anaesthetic administered, and a careful examination should 
be made of the situation, nature, and shape of the foreign 
y, as well as its degree of fixation. This is best done 
iter the injection of a 10 per cent, solution of cocaine. 
The flat platinum end of the nasal and aural probe (Fig. 65), 
which is very thin, and can be readily bent so as to pass 
between the wall of the canal and the foreign body, is useful 
for this purpose. We have known instances in which no 
foreign body has been present, yet where, unfortunately, 
efforts which proved disastrous were made to remove the 
supposed tenant of the canal. Take, for example, the 
mistake of assuming that the membrane is the head of 
a programme-pencil, and partially tearing away the drum- 
head in consequence. 

Still persons are yet to be found who can be rash enough 
to employ clumsy force and ill-contrived instruments in the 
removal from the external meatus of what often is, even 
after a prolonged residence, a comparatively harmless tenant. 
The instrument suited for one occupant of the canal will be 
found valueless for another. The nature, shape, and position 
of the foreign body must be taken into consideration in the 
selection of any extracting instrument. 

In our experience, the most frequent seat of the arrest of 
a foreign body is at the junction of the cartilaginous and 
osseous portions of the meatus. It becomes arrested here, or 
is driven against the membrane by extractive efforts. Every 
touch of an instrument, no m^itter how gentle, sends it further 
in ; each forcible effort tends to further impaction. Of course, 
there are ^ome bodies so small and so shaped that it is a 
matter of no difficulty to catch them with a forceps, pass 
a hook or wire behind them, and withdraw fhem ; but it 
may be conceded that in the large proportion of cases foreign 
bodies are more firmly fixed in the ear by attempts at 
removal. If the body be not occupying the calibre of the 
canal, it lies in it, and there is a space for the expelling force 
to be directed on to it from behind. 

If it be large enough to fill the entire calibre of the passage. 
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which is rarely the case, it will, before interfered with, 
probably lie loosely in the passage, its further entrance being 
arrested by . the contraction of the w^all. 

In both these instances it is likely that efficient syringing 
will remove the intruder, without resort to any instrument. 
If, however, this is not the case, it is evident that the direc- 
tion of any extracting or expelling force must depend on the 
portion of the canal in which it is applied, and also that, 
having in view secondary consequences, and the effect of 
inflammation in frustrating our efforts to remove a foreign 
body from the passage, we should employ no force that is in 
the least calculated to excite this. The greater the swelling 
of the wall of the meatus, the greater the jamming of the 
foreign body, whatever be its nature. If it be hard and 
angular this is more likely to occur. 

If it be pushed into the pouch in front of the membrane, 
and the latter be contused in attempts to catch it, the more 
likely are we to have inflammation of the membrane and 
resulting perforation, with tympanic mischief. If the canal 
become so swollen that the foreign body cannot be seen, and 
its removal be still attempted, then the effects of this ‘ groping 
in the dark ’ are more disastrous ; further inflammatory 
mischief and tighter jamming will result. 

Perichondritis (Chondromalacia). — We have seen only a 
few cases of true perichondritis of the auricle. These 
occurred iodiopathically, and not as the result of injury. 
The affection followed the usual course — general redness 
of the greater part of the auricle, obliteration of the normal 
sulci, an effusion of serous fluid, which rapidly became 
purulent. There was great pain and intense sensitiveness 
to the touch. After eyacuation of the pus, keeping the 
opening patent with the local use of antiseptics, the swelling 
subsided, but in both cases there was a certain shrinking of 
the auricle, with consequent deformity. Such deformity is 
a common consequence of the affection. More particularly 
should it be left to run through its different stages without 
interference. Perichondritis has been mistaken for haematoma 
auris, from which affection it is, however, quite distinct; both 
clinically and pathologically. 
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To open either a hsematoma or a perichondrial effusion 
we should first have the surface of the car carefully washed 
with a soft shaving-brush with some antiseptic soap. It is 
then covered for some time with a pad of gauze which has 
been soaked in formalin solution i in 1,000. Finally, the 
entire ear is douched with absolute alcohol and perchloride 
of mercury fi in 1,000), equal parts. The fluid is then 
aspirated with a sterilized needle, and compression is main- 



Fig. 83.-' Oth.i:matoma in the Acute or PkimakV Stage 
(Ringkose Atkins). 

Tumour of extraordinary size oco«pying the entire cavity of the auricle, and 
obliterating its ridges and hollows. Surface uneven, and in .parts of a plum 
colour. Result : slow absorptioA, with extreme contraction, and finally 
the almost complete distortion of the auricle and obliteration of its several 
component parts. Case of K. H., affected with active melancholia ; taken 
from life.— Macnaughton-Jones’s ' Atlas of Diseases of the Far.’ 

tained with sterilized iodoform 'gauze wrung out of formalin 
solution and covered with sterilized cotton-wool. 

Othaematoma,* or Blood Tumour in the Auricle — 
Othaematoma, ^r sanguineous tumour of the external ear, 

* For the original chapter on Othaematoma in the second edition of 
this wofk we were indebted to the able psychidogist, the late Ringrosc 
Atkins, Resident Medical Superintendent of the Waterford Asylum. 
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may be either idiopathic or traumatic. In the former variety 
it is, with very rare exceptions, solely met with amongst 
those affected with mental disease ; in the latter it frequently 
results from a direct blow, and is occasionally met with in 
the football field. 

Nature and Appearance, — Othaematoma consists of an 
effusion of blood from the perichondrium investing the 
cartilage of the auricle, appearing as a tense and shining 
tumour of a reddish-blue or livid colour, varying in size, 
and occupying some portion of the concavity of the organ, 
rarely forming on the posterior convex surface. When it 
commences in the concha, the tumour is generally localized 
above and externally by the ridge of the antihelix, and 
extends inwards towards the meatus externus, which it may 
occlude, causing deafness according to the degree of occlusion. 
In this situation the tumour presents itself as a smooth and 
usually even swelling, about as large as a pigeon’s egg ; 
when the fossa of the helix is the site of the effusion, it 
is confined below by the ridge of the antihelix, and the 
swelling then assumes a somewhat kidney-shaped outline. 

In exceptional cases the tumour becomes extended over 
the entire surface of the auricle, and when this is the case 
the various ridges and cavities become wholly obliterated, 
the hollow of the ear being filled by an egg-shaped swelling, 
fuller above, and losing itself inferiorly in the lobule, which 
is never implicated. 

These cases may be taken as examples of the so-called ‘ insane ear ’ : 
In a woman suffering from active melancholia a hiematoma appeared in 
the left ear, and in three days it had developed to a large globular tumour, 
filling the entire cavity, of a livid red colour, and completely obliterating 
the meatus. In two months it had commenced to shrink, and after six 
months the ear was quite shapeless iind shrivelled. In the base of a male 
patient suffering from subacute mania, the entire cavity of the auricle was 
occupied by a large ovoid sanguineous swelling, without any known cause, 
in less than twenty-four hours. The ear in this case is now also shrunken, 
the upper part of the concha being thrown into several sinuous folds, the 
organ still, however, retaining its normal shape and gross outline. 

Othaematomata are accompanied by scarcely any subjective 
symptoms, but little pain or increased heat being experienced, 
any deafness that may exist being due to the mechanical 
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closure of the external meatus b}' the tumour. They 
frequently form very rapidly, instances of which have just 
been mentioned, but generally from a fortnight to three 
weeks elapse before they become fully developed. The 
contents are usually found to be purely sanguineous, though 



Fig. 84. — Otii.Ivmatoma in tiik 
Acute ok Trimaky Stage 
(Ringkose Atkins). 

Tumour of moderate size filling up 
the cavity of the concha; full and 
rounded above, where it is bounded 
by the ridge of the antihelix, being 
lost below in the lobule. Result: 
disappearance, with but little sub- 
sequent deformity. Case of C. H., 
affected with recurrent paroxysmal 
mania: taken from life. — Mac- 
naughton-Jones's ' Atlas of Diseases 
of the Far.* 



Fig. 85. — Oth/EMatoma in Ad- 
vanced Secondary Stage 
(I<in(;kose Atkins). 

Ifelix folded over antihelix, fossa of 
latter completely obliterated. The 
upper portion of the auricle was 
transformed into an irregularly 
tuberculated, misshapen mass. 
On section, a triangular jx)rtion of 
bone had become developed in the 
centre, surrounded with cartilage 
and connective tissue. Affection 
of very long standing. Case of 
J. M., affected with chronic 
dementia ; taken after death. — Mac- 
naughton-Jones’s 'Atlas of Diseases 
of the lilar. ’ 


a yellowish serous fluid has been observed to escape on 
puncture ; the contained blood remains fluid for a longer 
period than when extravasated elsewhere, but when evacuated 
shows a tendency towards normal coagulability. Suppura- 
tion sometimes occurs in the contents of the tumour, accom- 
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panied with the usual symptoms of heat, pain, etc., followed, 
perhaps, by rupture of the sac, if the latter be not surgically 
interfered with. In one such case lately under observation 
free incision afforded vent to a large quantity of sero-purulent 
fluid, but the tumour rapidly filled again, death taking place 
before further interference could be had recourse to, the case 
being one of far-advanced paralytic dementia. 

The course of othaematomata in many respects closely 
resembles that of blood extravasations occurring in other 
parts of the body. The tumour, in its ordinary condition, 
rarely bursts, though the skin may crack and some 
sanguineous oozing follow, usually at about the end of 
three weeks, or from that to a month. When the tumour 
has become fully developed, the effused blood slowly coagu- 
lates and gradually solidifies, and then what may be termed 
the secondary stage, or that of shrivelling^, commences. As 
the watery portion of the blood is reabsorbed and the fibrin 
precipitated, the skin and cartilage become irregularly 
adherent to the cyst walls, and the latter contract unequally 
upon themselves. New fibrous tissue is then formed, which 
in time may become cartilaginous or even osseous ; and, as 
the result of these changes, the affected surface of the auricle 
is distorted, and assumes the most bizarre and fantastic 
forms, which are henceforth permanent. 

The hollow of the ear may be thrown into irregular folds 
or sinuosities ; the helix folded over the concha, which may 
be greatly thickened, and frequently the entire organ be- 
comes so crumpled and shapeless as to be barely recognisable. 

Regarding the frequency with which either ear is affected, 
the left is the one most often attacked. In the majority of 
cases w^e have met with the affection has been bilateral, but 
in those unilaterally attacked the left side has the pre- 
ponderance. 

Etiology and Pat/ioloj[y.-~T\\Q occurrence of othiematoma was first 
noticed in Germany, but as an accompaniment of mental disturbance it 
Wcis first studied in F'rance by Fcrriis in 1838. The result of his researches 
directed attention to the subject, and many important papers relating to 
it subsequently appeared from time to time, the most important being the 
‘ Memoirs of M. Achille Fovillc,’ published in 1859, and those of MM. 
Ddlassiauve and Motet, inserted in the Gazette Hebaomadaire in the same 
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year. In the year 1850 Franz Fischer directed attention to two forms of 
affection occurring in the ears of the insane. The one appeared as a 
‘ serous oedema,’ the other as a ‘ sanguineous tumour.’ The first condition 
was frequently bilateral, colourless, and painless, rapidly forming and as 
rapidly disappearing. The second was unilateral, of a special colour, 
painful, and of longer duration. The contents were easily reproduced 
after an accidental ])uncture, and subsequent deformity of the car ensued. 
Following these authors, M. Maury published a thesis on the subject, in 
which he gave a rdsumc of the various views which had been advanced 
as to the nature and origin of the tumours up to that time. 

As to the etiology of the affection, various theories have been put 
forward from time to time to account for this peculiar occurrence. Yung 
and Scnbuscher attributed them to passive hyperaania of the neck and 
ear, with paral)'sis of the vascular nerves. According to Neumann, 
hnematoma is an ervsi])elas of a particular kind. Schmaltz considered 
the affection to be the result of inflammation of the cartilage of the ear, 
and Fischer coincides in this view, attributing it to a chronic inflammation 
of the auricular cartilage and its cnvelo])c, to which is added a dyscrasia 
of a particular kind. It was looked upon by Renaudin as a serous 
(jedema, a passive ha?morrhage, an active effusion, or the product of 
inflammatory action, according to the state of the affected individual, 
the nature of the malady, and the conditions which have preceded their 
c'lppearance. ‘ They are produced,’ says Merlan, ‘ most frequently in 
a spontaneous manner, sometimes under the influence of atmospheric 
variations, and sometimes as the result of traumatic causes,’ Marce, who 
published a case of double hamiatoma of the ear, in which the eyelids 
were also the s(.‘at of sanguineous effusion, believed that, under the 
influence of congestion, the vessels of the ear dilate, and that this con- 
dition determines or favours the production of hiumatoma. 

Delassiauve, sharing the views of Renaudin, is of oj)inion that the 
ha:matoma must be in great part attributed to the textural peculiarity 
and special sensibility of the car. Its proneness to become flushed under 
the least emotional disturbances or under the least physical injury, and 
its sudden pallor under other circumstances, combine to prove, says this 
author, that the ear participates more than one imagines in the conditions 
of general life. Foville, in the conclusions arrived at in the memoir 
already alluded to, thus expresses himself : ‘'I'he formation of sanguineous 
tumours of the auricle is most often preceded and accompanied by a 
general disturbance of the cephalic circulation.’ Morel was also in favour 
of the theory of congestion with htemorrhage. Oucros, in a memoir 
presented to the Faculty of Medicine at Montpellier, concluded ‘that the 
causes of hcematoma are multiple, but that iraumalicisms alone never 
suffice to explain its occurrence ; it appears that a local affection of the 
cartilage, depending on a disturbance of the nervous system, always 
pre-exists.’ « 

Castelain, who has examined the question closely, thus expresses 
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himself: ‘Under the influence of this profound disturbance of the 
economy, there occurs a ramolissement which plays a considerable part 
as a predisposing cause in the production of sanguineous tumours.’ The 
opinion of Honnet was that the sanguineous tumours of the ears are 
veritable congestive apoplexies due to degeneration of the sympathetic, 
which results in turgesccnce of the vessels of the car, and, as a sequel, the 
apoplexy is produced. Griesingcr leant to the hypothesis that traumatic 
causes were the most fruitful source of their origin, alleging that the 
tumours were not met with in asylums carefully looked after, and in which 
the attendants were active in their surveillance. If injury were commonly 
the cause, we should expect to find ecchymosis or abrasion of the skin, 
with damage to the auditory apparatus, which, so far as we arc aware, 
never appears, nor do we meet with this result from blows on the ear of 
sane persons. 

Nicol suggested that the sanguineous effusion is produced by the 
pressure of the delicate structure of the external ear against the mastoid 
process of the temporal bone during slee]) by the pillow beneath— 
especially when the latter is hard in a patient weakened by some ‘ blood 
dyscrasia.’ Were this the cause, many more cases of otha:matoma must 
occur, as the great majority of patients who are likely to be its subjects 
lie on one or the other side, bear the same pressure, and suffer from the 
same blood dyscrasia, and yet ha*matoma occurs in but a small minority. 
Moreover, there is no reason to suppose that the pinna is so delicate and 
peculiar in structure. Robertson considers that otluematoma is more 
probably due to functional disorder of the cervical sympathetic, associated 
with, or perhaps resulting from, the existing cerebral or cerebro-spinal 
disturbance, on the following data: (/) The tumour not imfrequently 
.appears on both ears simultaneously, without any indication of either 
being injured ; (2) an effusion under the conjunctiva occurred in a case 
of dementia at the s.ame time and on the same side as the tumour of the 
ear; (3) some of its complications, such as Graves’ disease, indicate 
disorder of the vaso-motor system. Whether such vaso-motor disturbance 
be the cause or not, there can be no doubt that mental excitement, result- 
ing from derangement of the vascular system, is a very constant factor, its 
occurrence being most frequent in those forms of insanity in which such 
excitement runs high. 

Five out of fifteen cases treated by Ringrosc Atkins were discharged as 
cured ; hence, though an unfavountble prognostic, we do not think the 
development of a htem.itoma should be looked upon as one of the physical 
characteristics of a hopeless lunatic. 

Pathological Appearances . — The morbid appearances pre- 
sented by the shrivelled ear differ according to the age 
of the formation. Barlow (Glasgow Medical Journaly^]v\y, 
1875) found a section to be dark and fleshy in aspect, 
firm and slightly elastic in structure, and adhering closely 
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to the cartilage of the auricle, and less firmly, though 
with considerable tenacity, to the perichondrium. The 
tumour was a quarter of an inch in its thickest part ; a 
transverse section, under a power of 300 diameters, showed 
it to be composed almost entirely of white fibrous tissue, 
with here and there collections of shrivelled blood cor- 
puscles, the fibres being stained at these points with blood- 
pigment. The fibrous tissue was denser at the point of 
junction of the cartilage with the tumour than at any other 
point. One of the shrivelled ears which we examined, 
measured, on section, ij inch in greatest thickness, and 
was dense and solid throughout. A fine section under the 
microscope showed it to consist of somewhat loose fibrous 
tissue, with deposits of fine hyaline cartilage, and a little 
within the centre a triangular-shaped mass of bone con- 
taining wide channels with lacurue and canaliculi. The 
condition of the ears here, as we have mentioned, was 
of very long standing, and between this and the organized 
clot of the earlier stages we noticed fibrous tissue and 
cartilage in varying degrees of development. 

Forms of Mental Disorder in which Othaematoma 
occurs. — Otluematoma is not confined to any one form of 
insanity ; it has been found in mania, melancholia, and 
dementia, but it occurs most frequently in general paresis 
and insanity associated with epilepsy. 

Treatmeni. — Gruber first suggested surgical treatment, 
recommending evacuation of the contents of the tumour 
and subsequent compression. In insane patients, however, 
in the great majority of cases, proper interference of this 
nature is impossible, and with them, as often in the case 
of others, -such pressure cannot be applied to the ear as 
will prevent the refilling of the tumour, and the risk of 
consequent suppuration is great. Aspiration should be tried 
in the first instance, and repeated, if necessary, with all the 
precautions directed in the case of perichondritis. If the 
tumour be freely opened, the walls of the cavity having 
been well mopped out with sterilized gauze soaked in 
5 per cent, of peroxide of hydrogen, it is well packed with 
iodoform gauze wet with formalin. Should necrosis have 
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occurred, curettage is indicated. The painting of the 
surface of the tumour with vesicating fluid has had a 
good effect in some cases, and the painting, both internally 
to the cyst wall and externally, with tincture of iodine is also 
recommended. 

Acute Otitis Externa. — Diffuse inflammation of the 
external auditory canal of the acute type is induced by 
the same causes that contribute to produce the more circum- 
scribed attack of furuncle or abscess. We find it also in 
association with sea-bathing, the exanthemata, the presence 
of foreign bodies, and imprudent attempts to extract them ; 
the strumous -diathesis, gout, syphilis, injuries, diabetes, 
otomycosis, and cholesteatomata. Diphtheritic inflammation 
of the canal is extremely rare. 

Course and Symptoms . — The inflammation, once excited, 
spreads rapidly, and may extend from the dermal layer of 
the meatus to the periosteum of the osseous portion. The 
continuity of these structures with the tympanic membrane 
and cavity explains how in severe cases the osseous canal 
may become involved in the inflammation and necrosis or 
caries result, and how, more frequently still, the tympanic 
membrane and middle ear are attacked. 

Thus the site of the inflammation, or its extent and 
limitation, influences its character and course. If the 
osseous canal be specially involved, there is greater pain, 
often complete occlusion, the subjective symptoms of deaf- 
ness and tinnitus are intenser, the course of the disease is 
more tedious, the middle ear is more likely to be affected, 
and the hearing permanently influenced. 

The local signs of diffuse inflammation are characteristic 
of it, and can hardly with care be mistaken for* any other 
affection, save the more circumscribed form of abscess or 
boil. There are present from the first pain, sense of heat, 
throbbing, tinnitus, some deafness. On examination of the 
ear, there is, perhaps, some redness of the auricle, with 
general sensitiveness; the patient shrinks from the touch 
of the speculum ; the ear-passage is swollen, the ws^lls of 
the meatus are red, and appear to touch each other, pre- 
venting any view of the membrane. For some days there 
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may be no discharge, or only some sticky secretion closing 
the small aperture between the swollen walls. Then follows 
some discharge of serous, sero - sanguineous, or purulent 
secretion, generally mingled with debris of shed epidermis. 
Still the pain continues, recurring with fresh severity on 
each accession of the inflammation, and is aggravated at 
night. The pulse increases in frequency, the tongue becomes 
coated ; there is loss of appetite, the disinclination for food 
being further increased by the pain experienced from the 
movement of the jaw in eating. 

The progress of the disease and its subsequent course will 
in great measure depend on the local treatment the patient 
receives and the severity of the attack. Too frequently it is 
tedious, and runs into the chronic t3^pe of the affection, some 
swelling and erosion of the canal walls continuing, with 
purulent discharge and more or less involvement of the 
tympanic cavity, and possibly perforation of the membrane. 
In severe cases, occurring in delicate, ill-nourished children, 
extensive gangrenous sloughs may be formed, and these may 
even encroach upon the adjacent soft structures of the cheek, 
head, and neck. 

Recurrences of the inflammation are apt to take place, 
causing a renewal of the symptoms. When the disease has 
pursued its course unchecked, there remains very often a 
granular state of the mucous lining of the meatus and 
tympanum, and small vascular granulations. The mastoid 
cells may be attacked, and inflammation spreading to these, 
mastoid abscess, caries, or necrosis may ensiu-*, or in the 
worst cases meningitis, inflammation of the brain, and 
pygemia. 

Cholesteatoma of the Auditory Canal. — In certain forms 
of diffuse inflammation of the auditory canal in which the 
congestion with swelling extends deeply and widely, there is 
considerable desquamation of the epithelium. This epithelial 
proliferation is associated frequently with the development of 
vascular granulations, amounting in some instances to small 
polypi. The entire canal thus becomes filled with dd:)ris of 
epithelium, sebaceous secretion, and cerumen. Pari passim 
with these degenerative changes are periosteal and osseous 
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inflammatory degenerations, leading to suppuration with 
caries or necrosis of the bone. Should so serious a con- 
dition exist, it is difficult to determine whether the middle 
ear be affected primarily or not, as the proliferation of the 
epithelium and the cholesteatomatous invasion may have 
begun in the tympanic cavity or attic, and have spread to the 
external auditory canal. This difficulty is due not only to 
the blocking up of the canal by the inspissated mass, which 
may almost entirely fill it, but also to the thick and pro- 
fuse sero-purulent discharge present. Associated with this 
invasion there is considerable swelling of the auricle, 
and generally of the mastoid as well as the parotid 
region. 

Treatment . — In the acute form of otitis externa much that 
has been said of the treatment of furuncle and recurrent 
abscess applies. Its complications and consequences have 
to be dealt with in the manner indicated when discussing 
stenosis of the external auditory canal and suppurative otitis 
media. If we see the affection in its acute stages, early resort 
to leeches or to the artificial leech, the use of Leitcr’s 
irrigator, mild warm astringent and antiseptic douches, the 
use of such sedatives as cocaine, morphia, and atropine, 
anodyne fomentations, with the administration of saline 
aperients, assisted by a few small doses of calomel, will often 
cut the inflammation short and bring about early resolution. 
The patient should be kept at rest, the diet carefully attended 
to, and no alcohol permitted. The meatus should be daily 
examined, and any debris cautiously removed by douche, 
forceps, or wool-holder. Astringent applications should then 
be directly applied, and if there be protracted swelling or any 
reason to suspect the presence of pus, a free incision should 
be made into the swollen tissue. If there be otomycosis, 
this will demand special application, and should desquama- 
tive exfoliation exist with cholesteatoma, the masses will have 
to be gradually removed by warm aseptic douchings, the 
lever-ring forceps, and cotton-wool holder. In doing this, 
such antiseptics as peroxide of hydrogen, formalin, absolute 
alcohol, and boric acid, not using any of sufficient strength 
to cause irritation of the canal, but rather to assist by their 
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bactericidal properties, will materially help us. Personally, 
we do not much care for the insufflation of powders into the 
auditory canal, the best, however, being that of boric acid 
with aristol. Having cleansed the part as far as is possible 
at one sitting, we dry it carefully, and then make the anti- 
septic application with the aural probe and wool. A thin 
roll of iodoform gauze dipped in the antiseptic, or, if need 
be, the anodyne application, is carried with fine forceps to 
the bottom of the canal, and lightly packed into it. Before 
doing so, an application of nitrate of silver, ten grains to the 
ounce, is made with the aural probe to the inflamed surface. 
We have to be careful in the application of the stronger solu- 
tions which arc used by some. A good combination to apply 
after cleansing the ear is a mixture of carbolic acid (fl.) 30, sol. 
hydro, naphthol n]^20, sol. acid. bor. sat., alcohol absol., fuT 3ii. 
Should more serious complications and consequences result 
from the otitis, the use of the curette may be called for. 
.Should this occur, however, the middle ear is generally 
involved, and we have to treat an otitis media in addition to 
the external ear affection. Dilute muriatic acid (i part to 
3 of water) may be applied with the aural probe to any 
isolated areas of necrosed bone. In all cases the state of 
the system has to be regulated, salines administered in the 
early stages, alteratives given at intervals, phenacetin or 
others of the coal-tar products for the reduction of tempera- 
ture, and the relief of pain with quinine in fairly free doses 
when indicated. 

Chronic Otitis Externa. — This is commonly the conse- 
quence of the acute disease. The concurrence of chronic 
otitis media and suppurative discharge from the middle ear 
with otitic externa explains why the latter trouble is so 
often confounded with the former in practice, and confused 
under the general terms ‘ otitis ’ and ‘ otorrheea.’ 

In the chronic affection various conditions of the external 
meatus and middle ear are met with. There are collections 
of pus and epithelium in the canal, which is more or less 
contracted, sensitive, irritable, and denuded of its epidermis 
in parts. The tympanic membrane participates in the 
chronic inflammation, loses its lustre, is thickened and often 
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perforated. Other appearances are similar to those found in 
otitis media. 

Treatment . — The termination of the disease depends in 
great measure on the early attention given to it and the 
treatment adopted. To arrest the inflammatory process, to 
subdue the acute symptoms, and prevent the extension of 
the mischief to the osseous tissue and the middle ear and 
ossicles are our main objects. If the inflammation extend 
to the mastoid cells or destroys the roof of the tympanum, 
then the case is of a most grave character. On the other 
hand, with early and judicious treatment and continued care 
of the ear, in the great majority of cases the patient recovers, 
if not perfectly, with but slight permanent results. 

Furunculus and Abscess in the External Meatus. — 
Both ordinary furunculus and more severe abscess may 
occur in persons of all ages and every type of constitution, 
and often in those who enjoy robust health, though various 
degrees of circumscribed inflammation are more commonly 
observed in those who from any cause are debilitated and 
enfeebled in general health. 

Causation . — We find among the most common causes of 
abscess exposure to cold, injuries, irritation of the meatus 
from foreign bodies, ‘ picking at ’ the ear with the nail, 
pins, or other pointed bodies, and a collection of wax. In 
eczematous conditions of the meatus there is frequently 
considerable itchiness and irritation of the skin at the 
orifice. This leads to scratching of the part with the finger- 
nail and exposure of a raw surface, which becomes the seat 
of infection. • 

The association between the occurrence of furunculus and 
abscess and the season of the year, malaria, and the presence 
of bacteria, has been fully referred to. 

Symptoms . — The symptoms are characteristic — severe pain 
in the ear of a shooting nature, increased at night, with 
some slight attendant fever and constitutional disturbance. 
There may be some deafness and tinnitus. The pain is of a 
radiating character, extending to the side of the head, and 
aggravated by movement of the jaw in eating. The entire 
ear becomes sensitive to the touch, the patient shrinks from 
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examination. The abscess may occupy any portion of the 
canal, and vary in size from a minute boil situated on some 
part of its wall to a considerable swelling which may block 
up the meatus. The intensity of the pain and the symptoms 
vary according to the situation and extent of the inflamma- 
tion : whether it be restrained by the bony boundary of the 
canal, and in proximity to the membrane, or seated more 
externally in the cartilaginous portion. 

Diagnosis . — The presence of the abscess is easily recog- 
nised. It is not often necessary to use any speculum, and 



this should be avoided if possible, as its employment causes 
unnecessary pain. This has given rise to an inexcusable 
source of error, one which, with any degree of care, should 
never be committed — namely, mistaking an abscess in its 
earlier stages for a polypus. The complete continuity of the 
abscess with the wall of the meatus immediately distinguishes 
it. It is rare for resolution to occur, and generally, in 
periods varying from two to six or eight days, pus forms and 
is discharged. 

Treatment . — The treatment consists in depletion with 
leeches (two or four) applied over the tragus or in the 
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meatus, and in the early stage of the disease warm fomen- 
tations, such as a decoction of camomile and poppies and 
hot laudanum water, or the ear may be periodically steamed. 
The syphon douche can be used. A small conical poultice 
made of linseed meal in gaii^e, and dipped in some warm 
antiseptic (very weak formalin) solution, can be introduced 
into the meatus. Cocaine may be applied to relieve pain. 
Morphia given subcutaneously may be needful. A lanolated 
ointment of boric acid, morphia, cocaine, and atropine can 
be used with a carnel’s-hair pencil to the caneil. 

Poultices applied to the ear are dirty and dangerous. They are direct 
means of increasing microbiosis and of carrying organisms. With the 
pus, epithelium, and products of inflammation, they convert the auditory 
canal into a hothouse for the culture of bacteria. In foetid otorrhQ:al 
pus, schizomycetes, staphylococci and streptococci, spores and zuoglcjca 
are found. And the facilities for transmission and migration which 
exist in the middle ear, with the internal ear, the petrous portion of 
the temporal bone, and the mastoid process, explain the presence of 
these organisms in foetid collections of pus and ddbris in these parts. 
Lbwenberg thinks that tliose cases of cerebral abscess which occur without 
any breach of continuity in the petrous portion of the temporal bone are 
due to the penetration of the migrating corpuscles by the micrococci. 

When the abscess has formed, an incision carried well 
into it is the only treatment, this incision being followed by 
careful antisepsis of the meatus and membrane. A small 
roll of sterilized iodoform gauze dipped in i in 3,000 of 
formalin solution is carried with a fine forceps into the canal. 
This is done after all particles of pus or blood have been 
gently removed by the aural \yool - holder or the douche. 
This antiseptic roll is left in until the following day, when 
the canal is again dressed. If there be pain, aa aseptic roll 
of gauze soaked in cocaine solution may be kept in the 
canal. 

We must not be satisfied with the relief we give the 
patient with the first incision, but continue our care of the 
canal for some time subsequently, otherwise occlusion of 
the passage, with epithelium and discharge, perhaps a recur- 
rent abscess, or the implication finally of the membrane, is 
most likely to follow. The canal should be well cleansed 
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daily with a mild astringent and disinfectant lotion, such as 
boric acid, sulpho-carbonate of zinc, borate of soda, weak 
bichloride of mercury, or chinosol (used warm), for several 
days. 

It is better not to trust this treatment to the patient. 
After the meatus is washed out each day it should be gently 
dried with the absorbent wool, and then the walls lightly 
wiped with a saturated solution of boric acid in water and 
alcohol. 

As abscesses are particularly likely to recur, it is well to 
warn the patient of this tendency, and so avoid the un- 
pleasantness which sometimes arises from impatience at the 
prolonged nature of the inflammation. It is in these recur- 
rent cases that the continuance of poulticing does such mis- 
chief, relaxing the parts, and maintaining a chronic state of 
congestion of the vessels. 

Weber-Liel rightly insisted, in the case of abscess of the meatus, on 
early and free incision. Thus the morbid process is shortened. He 
recommended a spirit bath of alcohol and weak solution of bichloride of 
mercury in the commencement of the inflammation ; the patient lies on 
the side, and the ear is filled with the alcohol. This has a hygrometric 
and anaesthetic effect. A 5 per cent, solution of carbolic acid (2 to 4 
drops) is injected subcutaneously into the furunculus. This lessens the 
tension and pain. The alcohol bath is then used for one hour, 'fhe 
injection is repeated if necessary ; only a fresh and pure solution of 
carbolic acid should be used. Pain is thereby arrested, the inflammatory 
process is cut short, and recurrence anticipated. 

At times abscess in the meatus assumes very formidable 
proportions. This is particularly so in those cases where 
there is frequent recurrence of the abscess. 

Polypi. — These, whether mucous or fibrous, are frequently 
met with in the auditory canal. The myxomatous variety is 
very rare. The growth is seen as a globular body filling the 
lumen of the canal. It is not sensitive to the touch of the 
probe, which can be carried completely round it. The size 
of the pedicle varies ; occasionally it is so slender as to break 
off readily in syringing the ear. At times the growth is 
multiple, and we may find two or more filling the canal. 
They may occur in both ears. There is not infrequently 
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some discharge that occludes the polypus, and some periodical 
bleeding from the ear has been noticed. The tympanum is 
commonly involved, and the more usual site of the polypus 
is the tympanic cavity. Consequently, there is associated 
perforation of the drumhead with otitis media. It is this com- 
plication which renders a polypus in the meatus dangerous, 
as there may be accumulation of septic debris behind the 
growth when it blocks the canal, for which there is no exit. 
Being painless, the polypus is often neglected until serious 
intracranial symptoms draw attention to the ear. 

Treatment . — This consists in efficient removal and subse- 
quent treatment of the seat of the polypoid growth. (This 
is discussed in the chapter on the Middle Ear.) 

Atresia of the Auditory Canal. — We have already referred 
to the closure of the canal which generally attends upon 


Fig 88. Oilt Tube for use in case of Atresia 
AFTER Operation. 

congenital malformations of the auricle. Such congenital 
closure is either of the osseous or membranous type. If 
the former, it is questionable whether any effort to improve 
the hearing be justifiable. In some cases there is a certain 
degree of hearing, despite the bony occlusion. If the atresia 
be due to the formation of granulation tissue and the growth 
of a fibrous wall which entirely occludes the canal to within 
a short distance from the orifice, the growth can be com- 
pletely excised, and subsequent efforts, continued for some 
time, may enable us to keep the canal patent permanently. 

In a case under our care we have done this successfully with a silver- 
gilt tube. In this instance the surface of the new formation was covered 
with epithelium, and it almost reached to the orifice. We removed this, 
and found that it was backed behind by a thin osseous plate. This we 
also removed, and, exploring the cavity of the tympanum, found that the 
wall was bare. There was a history of otitis media with discharge in 
childhood. When the canal was pjitent, conversation could be heard 
well with this ear. The other ear had also been attacked, and the 
hearing was greatly impaired from chronic sclerotic changes in the 
tympanum. After a few secondary operations on the atresic canal to 
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keep it permanently patent, both with knife and cautery, the tube is now 
worn comfortably and all discharge has ceased. (This case was shown 
at the Otological Society by the author.) 

Various plastic operations have been proposed for these conditions. 
Not much can be said for their success. Thiersch’s method may be 
tried if the surface be sufficiently large.* 

Otomycosis (Aspergillus). — Etiology. — To Burnett of 
Philadelphia we are specially indebted for the first clear 
description of the microscopic features of this fungus. 

On the Continent many otologists, following Wreden and Mayer, 
described the etiology of otomycosis, more especially Pacini, Schwartze, 



Figs, 89, 90. — Stacies in Development ok Aspekgillus Nigrican.s — 
Mycilial Webb and I''ruit Stalks with Bulbous Ends (Burnett). 


Gruber, Politzer, Weber-Liel, Lowenberg. In America Orne Green and 
Roosa, and in England Cassells, added to our knowledge of these 
organisms. Burnett regards the Aspergillus nigricans as the commonest 
variety, and the Aspergillus glaucus as very rare. There is another 
variety, the Aspergillus Jlavescens. Many view these different varieties 
as only stages of development and*examples of polymorphism. Lciwen- 
berg first described a cyst-like fungus which filled the canal, the bag 
containing mycelium, sporangia, free spores, and epidermis. The end 
of the cyst lies in some cases against the membrana tympani, of which it 
forms a cast. We have seen a typical sac of this nature leaving, on 

* False membranes cither congenital or the result of cicatrization arc 
occasionally found either in front of the membrana tympani or of the 
cavity. Such membranous formations must be carefully excised with 
aseptic precautions. The presence of some membranous webbs is 
difficult CO explain ; we have seen some such that were not congenital, 
nor yet the result of cicatrization. 
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removal, a red and injected drumhead. Mayer and Pacini also described 
these formations. 

In the etiology of otomycosis the favourable character of the external 
meatus for the growth of fungi and schizomycetes has to be remfembered. 
The further tendency to otomycosis and the development of parasitical 
fungi is increased by the nature of the substances introduced into the 
meatus in the treatment of otitis (Lciwenberg). In a great number of 
cases, he says, the affection is provoked by the introduction of an oily 
substance into the external ear, such as olive-oil, oil of almonds, etc., at 
times lard, balsam, or pomade. In employing these oily substances, it is 
not sufficiently remembered that they all undergo rapid decomposition 
once they remain exposed to the atmosphere, even at an ordinary 
temperature ; how much more so at the more elevated one of the auditory 



Fig. qi, — Aspergillus Nigricans (Burnett). 

A, Ovoid receptaculum, the lower fourth of which is free from sporangia; 
h, spherical receptaculum covered by sterigmata aspergillus glaucus. 

meatus. Oils contain in solution azotic substances which, under the 
influence of the oxygen of the air, provoke special fermentation, becoming 
rancid. This raises the temperature rapidly ; the neutral fatty matters 
contained in the oil are changed into glycerine and fatty acids. Thus the 
spores of the musty fungi, which are abundant, are provided with all that 
is necessary for their germination — viz., oxygen, watery vapour (in the 
air), sufficient heat, organic decomposition, and the acidity which favours 
their development. The filaments of the mycelium grow rapidly. The 
acid products of the decomposition on the one hand, and the vegetable 
foreign body on the other, irritate the ear and set up this inflammatory 
process, causing the watery secretion, and exciting the formation of the 
organic azotic substances so easily assimilated by these cryptogams. 

Also Lciwenberg noticed that certain solutions in common use as lotions 
appeared to induce this fungus growth. On investigating the frause of 
this, he found an explanation in the presence of cloudy collections of 
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mycelia and spores that formed after those solutions were kept for a few 
days. We examined a large number of such solutions, and we kept these 
solutions in corked and open bottles. At intervals of from one week to a 
fortnight in all, whether opened or closed, quantities of spores were found, 
but far more in the open bottles. Some of the carbolized and the chloride 
of zinc solutions were quite free of spores ; it was not so in others. 
Here we have a fruitful source of fungoid and other germs of infection, 
more especially in catarrhal conditions of the meatus and tympanum, 
attended by perforation of the membrane, while cerumen and aspergillus 
are not commonly found together. Particles of wool are often found 
mingled with the fungus. We have several times removed from the ear 
of a patient a mass of wool, the presence of which he was innocent of, 
when this had formed, with fatty matter, epithelium, and fungus, a complete 
plug, concealing a perforation, while the fungus flourished in the tympanic 
cavity. It is not a disease of the better classes, but it is not a matter for 
surprise that it is frequently met with in the poorer hoq)ital patients. 
Here neglect, want of cleanliness, and general ill-health combine to 
produce it. At other times we have removed an amalgam of oil and dead 
epidermis coating the membrana tympani, and adhering to it like a cast. 

Treatment , — Our knowledge of the causes predisposing to 
the growth of the fungus teaches us some important lessons 
in prophylaxis. In the treatment of inflammatory affections 
of the auditory canal and middle ear, to insure daily anti- 
septic treatment and prevent the use of fatty and oleaginous 
remedies by the patient ; to impress on patients the need for 
great cleanliness of the ear-passage, as well as care in the 
renewal of lotions and the manner of using them, and to 
avoid picking at the ear with the finger-nail. In treating the 
fungus, we place reliance principally on alcohol and glycerine 
— equal parts of absolute alcohol and glycerine ; this we 
apply after thorough cleansing of the part, whether meatus 
or tympanic cavities, with cotton-wool on the aural probe. 
We also use carbolic acid and glycerine (i part to 2), and 
chromic acid (grs. xx. ad Ji.) ; boric acid with absolute 
alcohol and water (saturated solution). The meatus and 
tympanum may be washed out daily with a bichloride of 
mercury lotion (i in 1,000). Burnett speaks highly of solu- 
tion of hyposulphite of soda (grs. iii. ad ^i.). In cases where 
there is perforation of the membrane, the tympanum should 
be washed out thoroughly with a disinfectant solution by 
passing the stream through the nose in the manner already 

• 10 — 2 
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described, or with the intra-tympanic douche. Fowler’s 
solution has been used as a parasiticide (Turnbull), and 
chloride of lime (grs. ii. ad 5i. — Wreden). The patient must 
be seen occasionally and for some time, as by this means 
alone can we be certain of a permanent cure. 

How necessary it is to use sterilized water, or water that has been 
recently boiled, in syringing the ear when the tympanum is exposed, or 
if there be debris at the bottom of the canal, and that there is any com- 
munication with the tympanic cavity is shown by these facts. We see 
also how dangerous are these ‘oil -drops’ that arc occasionally and 
aimlessly prescribed. Danger may be obviated by prescribing concen- 
trated aseptic solutions in absolute alcohol and sterilized water, and 
ordering the patient to make his lotion by adding a certain amount of 
these to the proper quantity of recently-boiled water. 

Symptomatology . — With myxosis which has lasted any 
time there is generally deafness, with some discharge from 
the meatus, and possibly tinnitus. There is pain of a recur- 
rent nature, though this may be absent, while irritation 
and itchiness of the meatus are complained of. On 
examining the ear with the speculum, we may find the 
meatus narrow^ed by the intermittent inflammatory attacks, 
and experience some difficulty in inspecting the membrane. 
This difficulty is further increased by a mass which blocks 
up the passage and obscures the view. On examining 
closely, we see that this is not of the nature of wax. It 
has a lardaceous appearance, like wet paper, of a grayish- 
white colour; the plug is mixed with epithelium, or it 
appears as a round mass, and we may, on removing this 
with syringe or forceps, see distinctly the fungus either on 
the wall of the meatus, on the tympanum, in its frevices, or 
in the tympanic cavity if there be a perforation of the mem- 
brane. The discharge also is not of the character of ordinary 
catarrhal inflammation. It is thin and watery. There is 
with each attack of inflammation a renewal of the pain and 
a change in the character of the discharge. These flakes of 
membrane which adhere to the meatus and membrane can 
be peeled off, leaving an injected surface underneath, or 
sometimes the pellicle removed is dotted with brown spots 
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of the aspergillus, or a perfect coat of the meatus may be 
detached. 

Hyperostosis. — Hyperostosis is a diffused inflammatory 
thickening, with general hyperplasia of the osseous portion 
of the meatus. It may occlude the auditory meatus, pro- 
ducing deafness and tinnitus, or cause retention of secretions 
in the auditory canal or tympanum. 

Came and Symptoms . — It is caused by the spread of an 
inflammatory condition to the bone, and may be produced 
by middle-ear disease, syphilis, or gout, by the irritation of 
an acid discharge, polypus, caries of adjacent bone, or by 
injuries. If any symptoms exist, they are those caused by 
a narrowing of the lumen of the meatus, deafness and 
tinnitus, or those produced by the penning up of purulent 
debris in the cavity of the tympanum. 

Treatment . — In treating a case of hyperostosis, the atten- 
tion must be directed to the cause, and all sources of irritation 
removed. It is remarkable, sometimes, how soon this bone- 
thickening will disappear on the removal of a polypus, or 
b)^ simply keeping the meatus clean and free. If, after the 
removal of the sources of inflammation, it does not subside, 
the insertion of a small ivory bougie (Bonnafont) or a laminaria 
tent, or painting with iodine or nitrate of silver, should be 
tried. Great good can thus be effected by persevering in the 
treatment. 

The question of operation with a hyperostosis will arise if 
serious consequences are threatened from the imprisonment 
of septic matter behind it, or that the swelling has associated 
with it inflammation of th(? mastoid with suppuration. It is 
only rarely that removal is called for by the resulting deaf- 
ness alone!. The hyperostosis may be dealt with in three 
ways : The first is by the drill. If this be used, the greatest 
care and caution must be exercised, and a steel guard has 
to be adapted to protect the tympanum, while the depth to 
which the burr is worked is carefully noted. Different burrs 
have to be employed for increasing the size of the opening. 
The second method is to turn the auricle well forwards, and 
make an incision posteriorly half a centimetre behind the 
auricle, carrying it down to the meatus. The incision reaches 
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from the upper margin of the auricle to below the meatus. 
When this latter is exposed, the periosteum is incised close 
to its upper border, and is separated, together with the 
cartilaginous meatus. The hyperostosis is now exposed by 
drawing the auricle and meatus well forwards, when the 
hyperostosis is removed with mallet and chisel. Bleeding 
must be arrested by small tampons of iodoform gauze. 
Peroxide of hydrogen of 10 to 20 per cent, volumetric strength, 
or the extract of the suprarenal capsule, may be used as 
haemostatics if necessary The periosteum is replaced and 
the cartilaginous meatus before the auricle is stitched. The 
meatus is then tamponed with iodoform gauze, and the entire 
ear covered with aseptic dressing. The third method is to 
do a Stacke’s operation, and at the same time remove the 
hyperostosis. 

Exostosis. — Exostoses differ little from osteomatous 
growths in other parts of the body, and are commonly 
divided into spongy, ivory, and an intermediate variety, 
according to their degree of density. They are usually found 
growing at the junction of the cartilaginous and osseous 
portions of the canal. They may be caused by constitutional 
disturbances, such as gout or syphilis, by sea-bathing and 
much diving, or as one of the results of a neglected chronic 
middle-ear suppuration. 

The spongy is a softish tumour, usually single, peduncu- 
lated, and of rapid growth. The variety may be produced 
by the conversion of a polypus into the osseous condition. 
It is easily removed with the snare. 

The ivory is so named from its ' hard consistence. It grows 
slowly from a broad base ; it may be single or multiple, is 
covered with a smooth white skin, and is usually seen on the 
posterior wall of the meatus. This condition seldom yields 
to any simple treatment, and, if it should cause deafness, 
removal is the only cure. In the intermediate variety the 
growth is less dense than the ivory, but harder than the 
spongy variety. It is often multiple, with a broad base, and 
the skin covering it is white. Here treatment by dilatation 
and astringent and absorbent applications is indicated. 

The radical treatment of exostosis must be carried out 
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'either by the drill and burr, with the precautions just insisted 
upon, or by deflection of the auricle and cartilaginous meatus, 
and removal with the mallet and chisel. Such operations 
are not called for unless there be such occlusion of the canal 




Fig. 92. — Exostosis in the Meatus (‘Atlas of Diseases of the 
Membrana Tympani.’ — Author). 

as to cause deafness, or that the exostosis be of such a size 
as to prevent us dealing with inflammatory conditions which 
are behind it in the auditory canal or tympanum, and such 
cases are comparatively rare; otherwise, we consider that 
operative interference with these growths is wholly un- 
justifiable. 




CHAPTER VIII 

AFFECTIONS OF THE MIDDLE EAR 

By W. R. H. STEWART 

Diseases of the middle ear include those of the mcmbrana 
tympani, the cavity of the tympanum with its contents, 
and the Eustachian tubes. Statistics show that middle- 
ear disease is accountable for the largest number of cases 
that come under our observation ; that over a third of 
the cases come under the heads of chronic middle-ear 
inflammation and Eustachian trouble ; and that very nearly 
half the cases are made up of acute and chronic middle- 
ear suppuration. These statistics were worked out some 
years ago. They are, however, fully borne out by more 
recent experience. The majority of the cases of suppuration 
occur among hospital patients, and the worst arc most 
frequently produced by neglect in the early stages. We 
may, therefore, truly say that a large number may be put 
down to preventable causes, or causes over which the con- 
trolling influences within the reach of every surgeon and 
physician can be exerted, so as either to prevent or minimize 
their pernicious effects. 

Myring^itis. 

Inflammation of the Membrane— Myringitis. — Burnett 
says that myringitis is an inflammation of the dermoid layer 
of the drumhead, and there is no doubt that the dermoid 
layer of the membrane may be attacked with acute inflam- 
mation and yet the^ tympanic cavity itself escape. I do not 
look on an acute inflammation limited to the membrane as 
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of such extreme severity as many authors suppose. If this be 
not strictly true in an anatomical sense, it is as undoubtedly 
a matter of common clinical experience that inflammation 
of the external meatus spreads to the membrane, as it is 
that catarrhal conditions of the middle ear expend their 
force on it. Yet, independently of any previous external 
or middle-ear inflammation, patients now and again come 
under our care in whom inflammation — beginning in an 
injected state of the drumhead, running on to a general 
redness, these vascular changes being accompanied by severe 
intermittent shooting pain — has culminated in perforation, 
and has slowly subsided under treatrrient without any per- 
manent effect on the hearing. Such inflammation results 
from sitting in a cold draught, or a blow of the fist on the 
ear, or, again, it may occur in connection with aspergillic 
inflammation of the canal. More frequently, however, we 
find the membrane inflamed after the occurrence of a small 
abscess in the external meatus, or inflammation attacking 
it in consequence of exposure to cold, or after catarrhal 
conditions of the throat and naso-pharynx in which the 
Eustachian tube and tympanum are involved. 

Symptoms . — The delicate drumhead may be the first part 
to attract attention to the mischief by reason of the pain, 
tinnitus, and throbbing which usher in an attack. 

In the early stages the patient usually complains of slight 
deafness and tinnitus in one or both ears. There is a dull 
periodical pain, increased if we stretch the auricle, exert 
pressure on the tragus, or insert the speculum. On ex- 
amining the ear, we find the meatus near the membrane 
injected, and the membrane itself, with the manubrium, 
unusually vascular. 

In the later stages the pain is more constant and severe, 
especially at night ; the tinnitus is more marked, the patient 
frets and seems generally unwell, and the movement of the 
jaw in mastication gives pain. On examining the mem- 
brane, there is a full and bulged or flattened look. Perhaps 
the normal concave appearance is lost, and the whole mem- 
brane," presents rather a convex surface, giving us the idea 
of concealed fluid in the dr,um cavity. The prognosis is 
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generally good, the inflammatory condition clearing up, and 
the hearing power being completely restored. A slight 
myringitis sometimes accompanies severe neuralgic pain on 
the side of the face. 

Treatment . — In the treatment the main object is to arrest 
and limit the inflammatory process while we relieve the 
pain. Occasionally, notwithstanding any means that we 
employ, acute perforation will occur, or at least some super- 
ficial ulceration of the drumhead. 

Patients who suffer from myringitis are usually out of sorts. 
There is some cause for worry, and usually there is a debili- 
tated and relaxed state of the entire system. Under these 
circumstances, quinine in 5-grain doses by itself, or combined 
with iron, should be given, or liq. arsenicalis in 4-minim 
doses. Bromide of potassium in 20-grain doses, combined 
with hydrate of chloral, taken at regular intervals, is a good 
combination to assuage the pain. The local application of 
ethylic ether, or cocaine in the meatus, are of some service. 

The best treatment, however, is hot lead and opium 
fomentations, as hot as can be borne, and the instillation of 
hot lead (grs. ii. ad 51.) and opium solution. These should 
be commenced as soon as possible, and applied every hour 
at first, and then at increasing intervals. A warm calamine 
lotion may be substituted for the lead and opium. Counter 
irritation in the shape of a mustard-leaf over the mastoid, 
and if the inflammation is severe and does not show signs of 
improvement leeches, from two to four, should be applied in 
front of the tragus, care being taken to occlude the meatus 
with cotton-wool. The bleeding should be encouraged with 
warm fomentation. Rest in bed, absolute and complete, 
both physical and mental, from the commencement of the 
attack, combined with a non-stimulating diet, conduces to a 
speedy cure. The throat should be carefully attended to, 
and the Eustachian tubes kept free. Great care and gentle- 
ness is required when inflating the tympanum, or damage 
may be caused. It is best to defer the inflation until the 
more acute stage has passed. Should there be fulness and 
bulging of the membrane, and we fear any accumulation in 
the tympanic cavity, paracentesis should be at once per- 
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formed. Change of air will be imperatively required should 
the attack become intermittent. 

Paracentesis of the Tympanic Membrane. — It may be 
said that every surgeon who undertakes the care of aural 
cases, and anyone who presumes to treat deafness, or, 
indeed, to guide the aural complications met with in such 
acute diseases as scarlatina, the various fevers, or acute in- 
flammatory throat affections, should be prepared to carry 
out this step safely and efficiently. It is not a difficult one, 
and the landmarks to guide us in its performance arc clear 
and distinct. The safety and utility of this procedure, which 
Hinton so emphatically advocated in cases of catarrh of the 
tympanum, closed Eustachian tube, rigidity of the mem- 
brana tympani in various states, accompanied by obstinate 
and troublesome tinnitus in the acute suppurative catarrh of 
scarlatina, is undoubted, and one which can alone relieve 
certain morbid states causing or accompanying deafness. 

In many cases of catarrh of the tympanum, accumulation 
of mucus with incurved membrane, incision is followed by 
results far exceeding our most sanguine expectations. At 
the same time we must be prepared for many negative 
trials and disappointments. The operation may be thus 
performed: The patient should be preferably in a sitting 
position, the head firmly supported by an assistant, and a 
good light thrown on the membrane through a wide speculum 
— Kramer’s expanding or Stewart’s self-retaining are perhaps 
the best. A small lance-shaped knife (Fig. 93) is carried 
steadily down to the membrane, and a cut made into the 
posterior inferior quadrant at the point of greatest bulging. 
There is but trifling bleeding, and very little pain. A small 
sharp-pointed bistoury, a tenotome, an abscess knife, or a 
sheathed myringotome may be found useful if the other is 
not forthcoming. The position of the chorda tympani and 
the ossicles should be borne in mind, and care taken not to 
injure them. Gentle Politzerization after the incision may 
be required to clear the cavity of the tympanum, care being 
taken not to injure the edges of the wound. The patient 
should also exercise caution after the operation, resting 
gently in bed, and avoiding cojjd and stimulating diet. After 



156 


DISEASES OF THE EAR 


perforating, it is sometimes useful to aspirate the tympanic 
cavity, and then thoroughly wash it out by means of the 
intra-tympanic syringe.* Owing to the great tendency there 
is for the incision to heal rapidly, it may be necessary to 
excise a piece of the membrane in order to insure patency. 
Except in the case of children and hysterical, nervous persons, 
no further anaesthetic than cocaine is necessary, and even in 
these cases gas is sufficient. 

Cretaceous Deposits on the Membrane. — Often asso- 
ciated with catarrhal conditions of the tympanum we find 
these deposits (composed of phosphate of lime), which are 
easily recognised. They appear as white layers of a chalky 



Fig, 93.- Lanxe -shaped Myringotome. 


substance, arranged crescentically near the periphery, or 
irregularly radiating towards the handle of the malleus. 
They usually occur in patients who have suffered from long- 
standing inflammatory disease, especially where there is a 
gouty diathesis. They are very troublesome at times, owing 
to the severe and persistent tinnitus they cause. Deafness 
may be slight or very great, and vertigo may also be present. 
They are usually unilateral. Non-interference is the best 
treatment ; but should the tinnitus be excessive, then an 
attempt may be made to scrape away the substance with a 
small sharp spoon. If this is unsuccessful, the part must 
be excised. The same observations with regard to anaes- 
thetics apply to these cases. 

Perforation of the Drumhead. — This may be brought 
about by a variety of causes, among which the following 
are the most common : By an acute or chronic midjdle-ear 


See Fig. 62, page 108. 


THE MIDDLE EAR-^PERFORATION 


57 


suppuration, or by an incision to relieve a distended tym- 
panum ; by irritating applications ; by violent sneezing or 
coughing, as in whooping-cough ; by atmospheric pressure, 
as the concussion from an explosion ; working in caissons 
(no man should be allowed to go into an atmosphere in a 
state of compression unless he can prove by means of the 
Valsalvan process that the Eustachian tubes are patent) ; 
boxing the ears (rupture of the drumhead from this cause 
would form good grounds for an action in a court of law) ; 
diving ; by direct violence, such as wounds caused by foreign 
bodies and the unskilled endeavours to remove them ; the 
use of ear-picks, hairpins, etc. ; by forcible syringing, and 
from pulling the auricle. Besides rupture of the drumhead, 
lesser injury, such as circumscribed haemorrhage, may be 
produced by violent sneezing, coughing, too violent infla- 
tion, catheterization, the too energetic use of the masseur, 
or sudden changes of atmospheric pressure. It may also occur 
in certain infectious diseases, such as typhus, plague, etc. 

The diagnosis is readily made, as a perforation, unless it 
presents the form of a mere rent or a minute pinhole in the 
membrane, is easily seen, and if not, can be discovered by 
means of the auscultation tube. A source of error to be- 
ginners is the bright bubble of air and liquid which sometimes 
obscures the orifice. On throwing a good light on the 
membrane, and desiring the patient to close the nose and 
blow, the air will often be seen to bubble out through the 
aperture. Sometimes these acute perforations pulsate ; this 
is due to the arterial throb. This pulsation may puzzle a 
beginner not accustomed to examine such perforations. As 
to the character of the perforation, this may vary in size 
from a small pin-hole or chink to a large ragged opening. 
One or all the bones may be destroyed or attached by 
adhesions to the tympanic walls. A mere rim of membrane 
may be all that is left, or even this may be absent. 

The prognosis is good if the perforation is small and 
recent, with clean margins. This is not so if it be large, with 
irregular edges, and if the suppuration has been considerable. 
It is remarkable the large number of patients who have 
extensiye perforations, yet retain good hearing-power. The 
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greater the number of cases we treat, the more are we 
astonished at the percentage of patients whose hearing 
varies, say, from to iVV 'with the watch test, and 

whose conversational power is excellent. As noticed by 
Politzer, Wilde, and others, this hearing -power does not 
appear to depend so much on the size of the perforation as 
the part implicated. It, of course, is more particularly in- 
fluenced by an abnormality of the stapes if the bone be fixed 
by adhesions, ankylosis, or indirectly affected through the 
direction of the perforation (Politzer) and the transmission 
of the sound-waves to this bone. This has to be remembered 
in the application of artificial membranes, the good effected 
being not so much attributable to closure of the opening by 
the disc or wool as to properly applied pressure through the 
stapes. 

Treatment . — First we must inquire carefully into the cause, 
and deal with this. If it be of recent occurrence, the aperture 
will probably close if perfect cleanliness and strict antiseptic 
precautions are observed. If not, the edges should be lightly 
touched with nitrate of silver, trichloracetic acid, chromic 
acid, or a fine galvano-cautery point ; and if the perforation 
is circular, a slight incision at either end will sometimes start 
the healing process. If ruptured from violence of any sort, 
care must be taken not to injure the wound when washing 
away a clot by too forcible syringing in order to avoid the 
thickened cicatrix, which is apt to result. Very large perfora- 
tions heal over, and even where the membrane and ossicles 
have entirely disappeared fibrous tissue forms across and 
closes the cavity. As a counterbalancing result, however, 
we find that, though the cavity is protected, the little hearing- 
power that remains may be destroyed. 

In some cases of perforation of the drumhead the applica- 
tion of an artificial membrane may be of service. Before 
doing so, there are some facts that must be remembered, 
both as regards the manner in which the false membrane 
acts and its mode of application. It does not improve the 
hearing by merely closing the opening; on the contrary, 
closure frequently acts the reverse way. The artificikl disc 
may improve the hearing by changing the leverage pressure 
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of the ossicular chain, and then altering the pressure on the 
fluid of the labyrinth. 

The pressure on either the malleus or incus is distributed 
through the stapes to the labyrinth, or it may be directly to 
the stapes. The direction of the applied pressure must vary 
in different positions or conditions of the ossicles dependent 
on the amount of destruction or displacement which has 
occurred. Knapp points out how diminution of tension 
may follow from the pressure of the artificial membrane on 
the short process of the malleus, which, if pressed inwards, 
would release the lower arm and move the stapes outwards. 
Thus it comes to pass that in some cases where no aperture 
in the membrane exists, the pressure of the artificial disc 
improves the hearing by acting on the equilibration of the 
fluid in the labyrinth. Thus, also, we see why it is that the 
results which follow from its use are so variable, and how 
necessary it is to try patiently and perseveringly to ascertain 
whether it improves the hearing or not by altering the 
direction of the pressure. This experiment may have to 
be repeated a few times. It follows equally that we must 
seek for other causes of disturbance of equilibration than 
the ossicular in the application of an artificial membrane, 
and, if possible, remove these — as, for example, any obstruc- 
tion in the Eustachian tube. The improvement in hearing 
is sometimes extremely marked, and the delight of the 
patient who suddenly hears conversation is in proportion. 
Other possible consequences than the increase in hearing- 
power must, however, be remembered in connection with 
the use of the membrane, be it made of rubber or wool. 

It may be said that these only follow from the careless 
or improper application or use of the membrane, yet, as they 
do so follow, it is well to bear them in mind. The disc may 
cause pain and irritation in the ear if it be too long or too 
forcibly applied. It may also produce giddiness. It may 
bring about septic states of the meatus and middle ear if 
worn too constantly, if it be not removed at night, or if the 
ear is not systematically cleansed during its use, and attention 
paid tcp the periodical disinfection of the ear passage. If 
these precautions be taken to obviate such consequences, and 
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patients are given precise instructions, no harm is likely to 
follow the use of the membrane. 

Of late years, for hospital practice, we have seldom resorted 
to any membrane save when there was marked improvement ; 
but we must say that, in our experience, in a large percentage 
of perforation cases improvement is not sufficient to com- 
pensate for the inconvenience and risk that attends the 






Fig. 94. — a, Yearsley’s Cotton-wool; b , Grueer’s Membrane. 


use of the artificial membrane in the poorer classes of society, 
where neglect of it is often found to be followed by bad 
results. It is better in such persons to get the drum cavity 
and perforation into as healthy a state as possible, enforcing 
on the patients a periodical visit, and unless they are very 



Fig. 95. — Forceps for applying Yearsley’s Wool, with Tube for 
CARRYING Membrane. 

intelligent we do not trust them with an artificial mem- 
brane. 

The figures represent some different forms of artificial 
membranes. In practice it will be found that the best 
results are to be obtained from the ball of absorbent wool 
or the plain rubber disc. We generally find that where 
metal is used irritation ensues ; we have known the rubber 
disc adhere to margins of the perforation. Before the mem- 
brane is applied with a small forceps or by its stem, the 
ear must be cleansed and disinfected, the disc or wool.having 
been first moistened with carbolized glycerine or solution of 
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bichloride of mercury in glycerine, strength i in 3,000, or, 
better still, a weak formalin solution. 

It is best to remove all artificial membranes at night. We 
would, however, emphasize the fact that cotton-wool are 
the safest artificial drumheads and the best. 

Inflammation of the Middle Ear. 

Troltsch originally divided middle-ear inflammation into simple acute 
and simple chronic, these being subdivided into dry and moist, acute 
suppurative and chronic suppurative. 

The following are the views of Weber- Licl on the etiology of simple 
catarrh of the tympanum : (i) There arises from the paralysis of the 
tensor veli collapse of the walls of the Eustachian tube, and therefore 
hindrance of the proper ventilation of the tympanic cavity ; (2) Allowing 
that the tensor veli acts as an antagonistic to the tensor tympani, when 
the elastic strain and contractility of the tensor veli is entirely or partially 
paralyzed, not only collapse of the tube occurs, but an antagonistic 
contraction of the tensor tympani also ; and so, the want of air in the 
tympanic cavity being added to the effect of the anomalous straining of 
the powerful system of active factors in the mechanism of the tympanic 
cavity, a high degree of nutritive and functional anomaly in the cavity 
and labyrinth must in time be occasioned. 

He classifies the causes of aural catarrh as follows: (i) Extension of 
a simple catarrh from the Eustachian tube and the naso-pharyngeal 
cavity ; (2) collapse of the walls of the Eustachian canal, dependent on 
insufficient or paralyzed action of the Eustachian tube muscles ; (3) altera- 
tions of the vaso-motor and trophic nerves supplying the tympanic 
cavity. 

Thus arise many cases of catarrh of the middle ear, from the hypersemia 
ex vacuo, caused by the rarefaction of the intra-tympanic air, and the 
retardation of the tympanic and the intra-tympanic circulation by the 
increased amount of strain and limited motion of the structures from the 
abnormally contracted tensor tympani. This double effect of air in the 
cavity and contraction of the tensor tympani cause (i) an abnormally 
strong tension of the tympanic membrane, (2) an abnormally tight fixation 
of the chain of ossicles, and (3) an increase of the intra-labyrinthic 
pressure, since the stapes is pressed into the labyrinth by the ossicular 
chain. Thus the reception and conduction of the vibrations and the 
vibrating capability of the implicated portions are much prejudiced. As 
the functional expressions of these disturbances arise subjective auditory 
sensations, and frequently sensations of faintness. 

At the beginning of the affection disturbances of hearing 
may seldom be present, or tjtey are not then noticed as 

II 
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deafness, but rather as acoustic hypersesthesia for certain 
noises ; and gradually defects in the capability of hearing, 
especially during mixed conversation, make their appearance, 
and again are followed by symptoms which are spoken of 
as ‘ accommodative disturbances,’ and now, when the other 
ear begins to suffer, the tinnitus gradually arises and increases. 
For a long time there is nothing save singing noises in one 
ear, one being always first affected, the other following after 
some time. 

The collapse of tubal walls and the abnormal contraction 
of the tensor tympani continuing, there develop in time 
secondary changes in the sound-conveying apparatus. The 
hyperaemia of the tympanic cavity already present often 
increases through the passage of catarrhal conditions from 
the pharynx to the now easily-affected parts, and intra- 
tynipanic exudations are easily produced by slight attacks 
of cold. The structures in the tympanic cavity being, 
through defective equilibration, approximated to each other, 
afford these exudations points for adhesive attachments. 
A not necessary but very frequent consequence of the 
continual impressing and fast fixing of the stapes in the 
fenestra ovalis is a synostosis of the stapes and other 
anomalies in the joints of the ossicles, the local hyperaimia, 
which is especially marked in individuals of the gouty, 
rheumatic, and syphilitic diatheses, playing an important 
part in the production of such changes. In time the 
hyperaimia of the tympanic cavity lessens, the stammgs- 
hypercemic leads to interstitial connective-tissue growth, and 
wasting of the vessels and trophic changes of different kinds 
are seen, atrophy of the tympanic membrane being common. 
It is comprehensible that in time changes in the circulation 
and nutrition of the labyrinth must also occur, not only on 
account of the continual and increasing pressure from the 
cavity, but on account of the difficulties under which the 
conducting apparatus must act. 

It is a matter of observation that such patients at the 
beginning of a conversation often hear moderately well, but 
when the affected ear has been strained for an hour or so 
they complain of giddiness and increased tinnitus (spasmodic 
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contraction of the tensor tympani), which symptoms can 
only be referred to an increased flow of blood to the labyrinth. 
Pulmonic and hepatic congestion increase (through the con- 
nection of the labyrinth with the arachnoidal space through 
the ductus cochlea) this trouble. 

The snapping noises heard, even by bystanders, in certain 
catarrhal states are accounted for by the separation of the 
moist walls of the Eustachian tube in swallowing. 

Weber- Liel still adheres strongly to these views on the 
subject of aural catarrh. He does not regard pharyngeal 
catarrh as such a direct cause of aural mischief as some 
would insist. In most of those cases of aural catarrh, he is 
of opinion that the accompanying difliculties in singing, 
swallowing, or in inflating by Politzer’s method are due 
rather to a collapse of the tube-walls ‘ through the abolition 
of the counter-straining force of the antagonistic muscles ’ — 
it is not a catarrhal state, it is rather paretic — ‘ we can pass 
a bougie when the air-douche will not act.’ 

Eustachian Collapse, Obstruction, and Closure. 

Most frequently the origin of both acute and chronic 
(non-suppurative) catarrh may be traced to some abnormal 
state of the Eustachian tube. The study of the various 
diseases of the ear which follow its abnormal conditions 
shows that the healthy or unhealthy state of this passage 
offers to us a clue to the causes of by far the largest propor- 
tion of aural complaints. 

Causes . — The exciting causes of Eustachian closure may 
be simply cold ‘ caught ’ in afty way ; exposure to draughts, 
damp, rheumatism, sea-bathing, exanthemata, mental shocks, 
diphtheritic paralysis, etc., are some of the most frequently 
assigned. During a cold everyone is familiar with the sense 
of stuffing in the ears, likened by many patients to the feel 
of cotton-wool in the meatus, and the muffling of sounds, 
or the tinnitus, which occasionally accompanies it. On 
examining the throat, we may find the mucous membrane 
swollen or turgid ; there may be a granular state of the 
pharyngeal membrane, the follicles are enlarged, perhaps 
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the uvula is relaxed, or the tonsils are hypertrophied. Th^ 
faucial orifice of the Eustachian tube is likewise swollen, and 
in consequence there is temporary closure of the passage 
and an imprisonment of the secretions therein. When this 
condition persists for a time, we see the characteristic dull 
membrane of Eustachian closure. Little air enters the tube, 
and the air in the tympanum is rarefied ; this results in an 
increased concavity of the membrane. In the earlier stages 
the drumhead is retracted, without loss of colour; in the 
later stages it becomes dull, white, opaque, and retracted. 
The short process and the anterior and posterior folds are 
very prominent, and the handle of the malleus is more or 
less foreshortened. The usual triangular reflection is altered 
in appearance and situation, or is altogether absent. When 
inflation is resorted to, the auscultation-tube gives cither a 
muffled sound or none is heard. This simple swelling of 
the Eustachian tube, beginning with a slight deafness and 
perhaps a little earache, which at first is periodical and 
remittent, becomes in time chronic and permanent. The 
length of time that will elapse before troublesome deafness, 
accompanied by tinnitus, occurs varies considerably, and is 
dependent to a certain extent on the mischief attacking only 
one or both ears. 

Nothing in the whole range of medical practice is more 
astonishing than the extent to which persons permit aural 
mischief to proceed before they seek relief, the more so if 
only one ear be affected ; and it is often the incessant tinnitus 
that forces them to apply, and not the deafness. The prog- 
nosis must, therefore, be guarded. If early advice is sought, 
a large amount of good may be done. If, however, the 
disease has lasted many years, the patient may, after pro- 
longed and constant treatment, obtain some slight im- 
provement. It may only be possible to keep the disease 
stationary, or, despite all our efforts, it may become gradu- 
ally worse. 

We may thus summarize the ordinary effects of Eustachian 
collapse and closure: Slight catarrhal inflammation, which 
is the consequence of the primary affection, , leads to an 
accumulation of mucus. This mucus increases in quantity. 
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and is imprisoned. It may become hardened, and form hard 
masses both in the tube and the cavity of the tympanum, 
about the chain of ossicles and on the membrane. A 
cTironically collapsed and closed Eustachian tube, leading to 
imprisonment of mucus and alterations in the position and 
structure of the membrana tympani, followed later on by 
permanent change in the shape and appearance of the latter, 
with adhesions, ankylosis of the ossicles, and hardening of 
the mucus, are the usual effects which ensue on a common 
cause — viz., an unhealthy state of the entire naso-pharyngeal 
mucous membrane. 

Weber- Liel thus summarized the causes which contribute 
to relaxation, insufficient action, and paralysis of the tubal 
muscles and velum palati : 

General weakly conditions from disease, parturition, excessive exertion, 
unhealthy conditions of life (nervous exhaustion, masturbation), will have 
disturbing influences on muscles already weak, and this is often the case 
with the muscular apparatus of the tube. The muscles of the tube of the 
left side participate in the general more feeble development of that side, 
and hence the affection nearly always begins on the left side. Chronic 
catarrh of the mucous membrane covering the muscles appears to have 
often been the starting-point of defective functional ability of this group 
of muscles. In nervous individuals, in those who are deeply affected by 
any grief or anxiety, in the presence of various nervous lesions of 
the trigeminus) the innervation of this portion is very easily disturbed 
under predisposing influences. Rheumatism, tubercle, typhus, diphtheritis, 
progressive muscular atrophy, chlorosis, and anicmia are amongst the 
commoner predisposing causes. 

Treatment consists in inflations by Politzer’s method, passing 
the Eustachian catheter and bdugie, washing out the tympanic 
cavity with an iodide of potassium, alkaline, or chloride of 
ammonium wash ; the injection of paroleine or liquid vaseline; 
the use of Valsalvan inhalation of guaiacum, iodine and ether 
or pine-oil (patients should be warned not to use Valsalvan 
inflation except under medical supervision, undue relaxation 
of the membrane and interference with the audition of the 
labyrinth following its too frequent use) ; the regular use of 
a sea-salt or alkaline nose-wash, with astringent applications 
to the pharynx and fauces. The application of galvanism 
to the tubal muscles sometimes does good. Constitutional 
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treatment must not be forgotten, and tonics administered. 
If there is narrowing of the Eustachian tube, due to chronic 
catarrh, Eustachian bougies should be passed. • 

Simple Acute Catarrh. 

Course and Features , — We find that the various forms of 
catarrh above enumerated are the result of different degrees 
of inflammatory action occurring in the tympanic cavity or 
the passages. The inflammation occurs most frequently in 
children. Both ears are at times equally affected, but, as a 
rule, the inflammation is more active on one side than the 
other. 

Cause and Symptoms , — Simple catarrhal inflammation, when 
acute, may be caused by colds, exposure to draughts, wet 
feet, and acute diseases, such as the exanthemata, fevers, 
pneumonia, and diphtheria ; sea-bathing, particularly in the 
surf, when minute irritating particles of debris penetrate the 
nasal passages and lodge in the tympanic cavity ; collections 
of fluid in the tympanum, the passage of blood in epistaxis 
when the anterior nares have been plugged, foreign bodies 
passed by the Eustachian tube, blows on the ear, injuries 
to the membrane, sewer gas, malarial conditions (otitis 
intermittens of Weber-Liel), epidemic influenza, excessive 
smoking and alcohol drinking, the too free application 
of the galvano - cautery to the nasal passages, or severe 
operations on the nose. 

Simple acute inflammation seldom causes a perforation of 
the drumhead. 

In the milder form there is the advent of the slight deafness ; 
the pain is trifling, rather in many cases described as an 
‘ uncomfortable feeling about the ear,’ some tinnitus — both 
the deafness and tinnitus following a sore throat — a slight 
attack of tonsillitis or nasal catarrh, perhaps some headache 
or pain in the ear in coughing, sneezing, or swallowing, and 
at times in talking, is present. 

But in the more severe form all these syrnptoms-are much 
intensified ; the pain is severe and deep in the ear, and 
radiates over the side of the head. There may be great 
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tenderness over the mastoid; in the external meatus, and 
on pressing over the tragus, a sensation of fulness and weight 
is felt in the ear, and patients complain that their own voice 
has a peculiar hollow sound. Constitutional disturbance is 
greatly increased, the face becomes flushed and the skin 
hot, the pulse is quickened and the temperature rises ; very 
young children become restless, crying out, the hand is 
carried to the affected ear, and they refuse to lie on that 
side. On examining the drumhead, we may perceive little 
alteration from its normal condition, it being but slightly 
injected. On the other hand, there may be great redness 
and injection of the vessels. The prominent full and red 
appearance of the membrane is characteristic. If secretion 
rapidly occurs, the pockets may be bulged out by the im- 
prisoned mucus. 

During an attack of acute inflammation violent pain may 
be complained of and a feeling experienced ‘ as if something 
had given way,’ followed by haemorrhage through a perforated 
membrane. Koosa has given the name of otitis haiinorrhagica 
to this form. 

It should be borne in mind that pain referred to the ear 
may be caused by carious teeth, and whenever earache is 
present without sufficient objective symptoms to account for 
its cause the teeth should be examined. 

JBacierwloiry. -^eiiGv of Paris considers that there are four different 
forms of acute middle-ear inflammation, each having a special microbe. 

1. Due to the pyogenic streptococcus of Netter, Zaufal, Moos, and 
Holst. 

2. Due to the pneumococcus of Friinkel, Netter, Zaufal, and others. 

3. Due to the pneumo-bacillus of Friedliinder and Zaufal. 

4. Due torthe pyicmic staphylococcus of Friinkel, Simmonds, Rohrer, 
and Netter. \ 

That form caused by the pyogenic streptococcus is most frequent, 
and is more often found in the more serious cases which threaten 
life. 

Acute middle -ear inflammation occurring in an otherwise healthy 
individual in consequence of a cold is greatly influenced by the pneumo- 
bacillus of Friedliinder and the diplococcus of Friinkel and Wcichsel- 
baum. 

All pathogenic microbes found in acute middle-ear inflammation are to 
be found in the nose, mouth, and •pharynx of healthy subjects, and find 
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their way through the Eustachian tubes, thus necessitating strict anti- 
septic care in these cavities during the progress of an exanthem. The 
mechanism of the Eustachian tube is sufficient in a perfectly normal 
condition to stop the passage of germs. It is, however, seldom in such 
a perfect state. 

Prognosis is generally favourable. The disease may, how- 
ever, run on to suppuration, or to a thickening of the tym- 
panic mucous membrane, a hardening of the mucus, or to 
adhesions causing ankylosis of the ossicles. 

Treatment , — Hot lead and opium fomentations, with counter- 
irritation over the mastoid by means of a mustard-leaf or 
the liq. epispasticus. The former is preferable, as it is not 
necessary to vesicate unless the inflammation is very acute. 
In the latter case free leeching (two to four leeches) should 
be used, and applied in front of the tragus. It is important 
when using leeches to see that the external meatus is occluded 
with cotton-wool. Gentle inflation may be tried to remove 
collection of mucus and prevent adhesions forming; the 
strictest caution must be employed in doing this, in order 
to prevent djimage to the inflamed drumhead and cavity. 
As the case improves, guaiacol, pine-oil or benzoinol inhala- 
tions by Valsalvan process may be given. A warm saline 
or alkaline nose-wash should be employed to thoroughly 
douche the naso-pharynx. The fauces must be attended to ; 
febrile conditions met by salines and diaphoretics and a non- 
stimulating diet ; alcohol and tobacco must be strictly pro- 
hibited. If there should at any time be any bulging of the 
drumhead, paracentesis should be performed to evacuate any 
effusion that may have collected. During convalescence the 
tympanic cavity can be washed out with a warm alkaline 
solution, and paroleine injected. 

Simple Chronic Catarrh. 

A simple chronic catarrh may follow an acute attack. We, 
however, more frequently find it arise from injuries, the 
irritation of growths in the naso-pharynx, or to a more or 
less slow process of inflammation going on in the tympanic 
cavity initiated by Eustachian closure or collapse.' The 
atrophic condition of the drumhead sometimes seen in these 
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cases is due to the upsetting of the balance of aerial equilibrium 
by Eustachian closure, the constant outside pressure tending 
to thin the membrane. 

Symptoms , — The patient presents himself with a history of 
recent cold and earache, or he may complain of a sore throat 
which has been followed by a slight deafness and tinnitus, 
generally unilateral. On testing the hearing with a tuning- 
fork, we find that it is heard loudest in the affected ear, and 
that there is no marked difference on closing the meatus on 
this side ; there may be a moist or gurgling sound heard 
through the auscultation-tube. The membrane will be found 
to have lost its transparency, is concave, and of a dull or 
grayish-white colour. Here we may at once suspect a recent 
acute attack, which is passing into a chronic condition, with 
accumulation of mucus in the tympanum. Typically this is a 
case in which prompt treatment is demanded. Unfortunately, 
however, the cases that more frequently come under our care 
are those that have been neglected and allowed to go on for 
years without treatment. In these the deafness, at first slight, 
has been gradually and almost imperceptibly increasing. 
There is usually an entire absence of pain. The throat and 
naso-pharynx have got into a chronic condition of irritation, 
dryness, and discomfort, or there may be a sense of fulness 
aggravated by atmospheric dampness. Tinnitus and vertigo 
may be altogether absent. Tinnitus, however, is usually 
present in the later stages, and both may be severe and 
persisting. Such sclerotic conditions are those for which, 
unfortunately, we are consulted when there is little good to 
be effected by any treatment- 

In cases of accumulated mucus there is, in the appearance 
of the membrane, no one form characteristic of this condition. 
It may bulge forwards in any part or appear as if the entire 
membrane is pushed outwards, or, on the other hand, may 
appear abnormally concave. Most frequently, however, we 
find it concave ; the handle of the malleus is retracted, the 
short process and anterior and posterior folds are prominent, 
and the usual tympanic reflection is broken up or altogether 
absent. The translucent look is lost ; it is of a dull whitish 
colour, with patchy opacities,^ or cretaceous deposits may 
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appear. Mobility is usually impaired by adhesions, anky- 
losis of the ossicles, or obstruction of their movements by 
a collection of mucus or a swollen condition of the mucous 
membrane. Atrophic patches appear as dark spots, or are 
so transparent that the parts behind can be distinctly seen. 
The diagnosis of these patches can be easily confirmed by 
using the pneumatic speculum. 

There is also a form of dry catarrh of the middle ear which 
occurs principally in middle life in syphilitic, gouty, or 
rheumatic patients. In these cases the Eustachian tubes 
are patent ; the naso-pharynx and drumhead are normal in 
appearance. The deafness is steadily progressive, and there 
is usually tinnitus. The stapes seems to be the part usually 
affected, being immovably fixed by adhesions. 

There can be no doubt that nerve impairment frequently 
attends on the presence of mucus in the tympanum. 

The prognosis is decidedly unfavourable in the worst cases. 
In the majority there is no improvement, but under appro- 
priate and constant treatment the disease may be arrested, 
and no further loss of hearing take place. In those very 
deaf patients that tell us they hear better amidst the rattle 
of omnibus and train the prognosis is still worse. 

Treatment. — Politzer’s inflation two or three times a week, 
Valsalvan inhalations of guaiacum or iodine, the regular 
passing of the Eustachian catheter and bougie,* and washing 
out of the cavity of the tympanum with zinc sulphate 
(grs. V. ad ji.), iodide of potassium (grs. v. ad §i.), a weak 
alkaline wash, a i per cent, injection of pilocarpine, followed 
by injections of paroleine or liquid vaseline ; astringent appli- 
cation should be made to the throat and naso-pharynx ; 
enlarged tonsils should be amputated, and adendid growths 
removed; a warm alkaline or sea-salt nose-douche 'should 
also be employed. In those cases in which the tinnitus 
becomes unbearable and the deafness is considerable, ossicu- 
lotomy should be performed, and sometimes has a very 
beneficial effect, relieving the tinnitus and at times 
improving the hearing. 

The methodical practice of gymnastic exercises, by anti- 
* See pp. 103- 105. 
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septic gargling, of the muscles of deglutition and respiration 
and of the Eustachian tube, should be advised, while we 
combat the general debility by such means as a sea voyage, 
residence in a mountain climate, a tonic regimen, and the 
internal administration of the salts of iron, strychnine, 
quinine, etc. 

In the treatment of all conditions supervening on a closed 
state of the Eustachian tube, the first matter is to secure its 
patency. The method of doing this we have already dwelt 
on — catheterization, assisted, if necessary, by celluloid or 
gum-elastic bougies,* about half a line to a line in diameter 
for the narrowest part of the Eustachian tube. The bougie 
is passed through the catheter, and the catheter is withdrawn 
before the bougie. The danger of fracture of the bougie 
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must be remembered. After the bougie is withdrawn, the 
tympanum is well inflated. 

Suction of the Meatus will be found of service in collapsed 
conditions of the Eustachian tube. This is best effected with 
the pneumatic speculumjt through which we can at the 
same time see the extent of the adhesion. 

Massage of the Tympanum has been highly recom- 
mended, and certainly does a great deal of good in cases 
where the osicular chain has become rigid. In the majority 
the hearing is improved and the tinnitus relieved, and in a 
large number of cases vertiginous symptoms are removed. 
Ordinarily, Delstanche’s masseur answers every purpose, but 
if the electric current is obtainable it ought to be used. It 
is very important that the vibrations should be regular and 

* See Fig. 55, p. 104. * t See Fig. 37, p. 91. 
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uniform, and this naturally is much more easily effected by 
electricity. It is also important that the vibrations should not 
be too violent. With ordinary precaution no ill effects follow. 
For the systemic states accompanying the tympanic trouble, 
perchloride of iron in combination with strychnia, where 
there is general debility, is a most valuable combination. 
At times, in hysterical patients and delicate women, bromide 
of potassium, or bromide of ammonium with iron, or the salts 
of zinc, bromide and phosphide, will be found most useful. 

For the tinnitus, the internal use of bromide of potassium 
and hydrobromic acid, hydrobromic ether, and the nitrite 
of amyl may be tried. Iodide of potassium in gouty and 
syphilitic systems, and bichloride of mercury in the latter, 
are of service. Thorough cleaning out of the Eustachian 
tube and tympanum, combined with such internal remedies 
as give tone to the system, at the same time that we keep the 
secretions regular (with the use of such waters as Rubinat, 
Friedrichshall, Victoria, and Hunyadi Janos), is a summary 
of the treatment of mucous accumulations in the tympanum. 

We have elsewhere alluded to the question of artificial 
perforation of the membrane and the mode of performing 
the operation. Whatever doubt may remain as to the 
propriety of this step as an experimental effort in obscure 
cases of deafness, especially when complicated with trouble- 
some tinnitus, combined at times with division of the tensor 
tympani, none can exist as to its utility where accumulated 
and imprisoned secretion is ascertained to be the cause of 
the trouble, or in those acute cases, before referred to, which 
are so ambiguously grouped under the heading of ‘acute 
aural catarrh,’ and in which the pent-up secretion is prone 
to assume the suppurative character. • 

For example, a patient comes for treatment extremely deaf, not hearing 
the watch when pressed to the ear, and whose conversational hearing- 
power is very bad. The tuning-fork is well heard, but closure of the 
meatus produces no difference ; the membrane has a bulged appearance, 
and the sound with the auscultation-tube is of a gurgling character. 
Incision is determined on, and accordingly, after some previous syringing 
with warm iodide of potassium, both membranes are punctured and the 
apertures kept free. A quantity of semi-transparent mucus of a brownish 
colour comes away through both openings. 
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'This patient subsequently hears conversation in a low tone 
at several feet. 

In rheumatic otitis media, turpentine and salicylate of 
soda are indicated, Weber-Liel speaking very highly of the 
former remedy. 

Acute Suppurative Catarrh. 

Causes , — There can be no doubt that the exanthemata are 
the most frequent causes of the disease. Cold, exposure to 
draughts, blows on the ear, the vile habit of ‘ boxing the ear ’ 
— any of the causes enumerated as operating in myringitis 
and simple acute catarrh — may originate the mischief. 

Sunstroke is said to be a cause of the trouble, but this, I 
believe, is rare. 

Symptoms , — There is more or less deafness, a sensation of 
fulness and throbbing in the ear. Tinnitus and vertigo may 
also be present. The pain, deep-seated and violent, is very 
severe. There is no pain more unbearable than that caused 
by an inflamed and distended tympanum. Fever ensues, 
and is frequently ushered in by a rigor. Double or exag- 
gerated hearing may be present. Epileptic fits and vomiting 
may occur. The skin of the meatus is more or less hyper- 
semic, and if we examine the drumhead we find in the early 
stages a slight convexity, with signs of hyperaemia in the 
more vascular parts. Later on it gradually loses all its 
normal features and becomes more or less swollen, with 
bulgings in Shrapnell’s membrane, and in the posterior and 
inferior quadrants. After perforation has occurred, the pain, 
as a rule, at once subsides^. This is not always the case ; 
pain may continue intense, with a distinct pulsation in 
the perforjition. It must be recollected that acute sup- 
puratipn may occur without perforation, the discharge 
escaping through the Eustachian tube. 

Prognosis , — If the case is seen in the earlier stages, the 
prognosis is very favourable, the perforation in a healthy 
membrane healing rapidly, if not large, as soon as the acute 
inflammation has subsided. In the more severe forms, and 
in casts that have been, neglected, the inflammatory con- 
dition may have wrought such havoc with the tympanic 
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contents that the hearing is irretrievably destroyed. The 
inflammation may also become chronic, and the patient is 
then exposed to any of the complications of the disease, or 
the cranial contents may be more rapidly attacked by the 
spread of the acute inflammation, and fatal results may 
quickly follow. Such an unfortunate complication is more 
frequently the result of an acute attack occurring in a case 
of chronic suppuration. It should be borne in mind that 
young children may become deaf mutes if the ears during 
the course of this disease are neglected. 

Treatment , — In treating these cases, the seriousness of an 
attack should at no time be underrated. The patient should 
be kept in bed in a quiet room free from every kind of worry 
or work. Warm anodyne fomentations should be applied 
externally; counter-irritation over the mastoid in the form 
of a small portion of a mustard-leaf, and the free application 
of leeches in front of the tragus if the attack docs not easily 
yield. The membrane should be incised to let out pent-up 
pus or secretion. If there be swelling, or other signs pointing 
to mastoid inflammation, a free incision over the process, or 
the opening up of the cells, will be necessary. When inflam- 
mation has ceased, the cavity of the tympanum should be 
washed out through the Eustachian catheter with a weak 
alkaline solution, and paroleine injected. The meatus must 
also be kept clean and free from pus by the instillation of a 
warm solution of peroxide of hydrogen, or a spray of a warm 
solution of enzymol, followed by a warm boric acid wash. 
At the same time the constitutional symptoms should be 
attended to, the bowels carefully relieved, and a saline given 
internally, while a combination of bromide of potassium and 
hydrate of chloral, or the subcutaneous injection of morphia, 
may relieve pain. 

Chronic Suppurative Catarrh of the Middle Ear. 

This affection may follow as a result of the acute form. 
Suppurative catarrh, acute or chronic, is often shamefully 
neglected, more especially in children ; the younger the child, 
and therefore the less competent to make its complaint 
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known, the greater the probability of neglect. Aural mischief 
is, in a very young child, often masked by symptoms that 
direct attention to the other parts, the brain, stomach, or the 
teeth. Discharge from the ear is long neglected, and the 
ignorance of its cause or the results of its continuance in- 
duce many to fancy that to arrest it is a mistake ; therefore 
it is that in children where there arc obscure head symptoms, 
with feverishness and restlessness, the surgeon should always 
examine the car. The carrying of the hand to the ear is 
often the only indication of any local mischief. Otorrluea 
continues often for a long time in children with but little 
effect on the hearing, and no pain. When the ear is seen 
for the first time there is frequently perforation of the mem- 
brane, a granular state of it, or polypus. Too often it 
unfortunately happens that the surgeon is asked for advice only 
when irremediable and fatal brain complications have arisen. 
If this be culpable on the part of friends, how much more so 
is it in the case of the medical adviser, who, through care- 
lessness, has permitted these warnings to pass unheeded, 
which might, if noticed in time, have saved life. 

The absurd popular prejudice regarding discharges from 
the ear often leads to neglect. Thus, when the child is seen 
the otorrheeal discharge fills the meatus, blocks up the canal, 
and obscures the tympanum. The ossicles may have been 
destroyed, and long since escaped through the perforated 
membrane, and yet the patient is not brought for relief until 
the unpleasant odour renders it inconvenient for teacher or 
parent. Too frequently has the disease made inroads into 
the labyrinth or attacked the nerve. The tympanic cavity 
has cakes of old hardened* masses of epithelium and pus, 
with the aspergillus fungus that has developed in the de- 
caying dehris. These are of all cases the most insidiously 
dangerous. Perhaps the discharge has ceased to flow from 
the meatus in consequence of the complete blocking-up of 
the tympanum, or the closure of a perforation, or the collec- 
tion of cerumen in the external auditory canal. Meanwhile, 
mischief has been advancing in the petrous portion of the 
temporal and the adjacent surfaces of the brain membranes 
Any form of brain trouble may be the consequence. 
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There cannot be the least doubt that the existence of a 
chronic otorrhoea should invalidate a life insurance, and that 
the concealment of such a condition, or any chronic disease 
of the ear, should cause the question to be raised of the 
hond-jide nature of an insurance contract. 

The following is a classification of the causes of a chronic 
suppuration of the middle ear : 


Diathesis 


General diseases 


( Gout. (Rare.) 

\ Struma (tubercle). (Frequent.) 
Primary syphilis. (Rare.) 

Inherited syphilis. (Occasional.) 
Fevers. (Exceptional.) 

Phthisis. (Occasional.) 
Exanthemata. (Frequent.) 
Diphtheria. (Occasional.) 

Mumps. (Occasional.) 

Angina Ludovici. (Rare.) 
(Whooping-cough. (Not infrequent.) 


Parotitis. 

Tonsillitis. 

Naso-pharyngeal adenoids. 

Naso-pharyngeal catarrh (acute and chronic). 


Ozama. 

Catarrhal inflammation of the Eustachian tube. 

Other unhealthy throat states. 

I" Injuries inflicted from the direction of the 
external meatus. 

I Injuries inflicted from the direction of the 
Eustachian tube. 

I Puncture or rupture of the membrana tympani. 
Traumatic Direct injury to the tympanic cavity. 

Injuries inflicted with the Eustachian catheter. 
Foreign bodfes : (i) approaching from the 

Eustachian tube ; (2) approaching from the 
external meatus. • 

^Injections through the Eustachian tube.» 

^ Residence in the tropics. 
Temperature, dust, sand. 
Rainfall and moisture. 

^ . . I Miasmatic influences. 

° ^ Sewer-gas. 

Defective drainage. 

Gas leakage. * 
Epidemic influences. 
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Symptoms , — The symptoms vary considerably. A dis- 
charge, more or less constant and profuse, of a pale and 
watery consistence — occasionally stained with blood — or a 
thick and creamy one ; it may be inodorous, but more fre- 
quently, and especially in long-standing cases, there is a 
smell varying from a slight unpleasantness to a decided 
stench. Pain is sometimes severe ; in other cases, especially 
in the instance of strumous or phthisical children, there is 
none. Deafness from impaired aerial conduction ; tinnitus 
and vertigo, due either to irritation or pressure ; tenderness 
over the mastoid region ; loss of taste from the chorda tym- 
pani being involved, facial paralysis from the portio dura 
being implicated, and epileptiform attacks may occur. The 
membrane ranges in colour from a pale pink to a deep red ; 
the translucent appearance is usually lost, and the cone of 
light has disap)peared or is displaced. Signs of old cica- 
trices and deposits of cretaceous matter may be visible. A 
perforation varying in size from a pin’s point to complete 
destruction of the membrane is seen ; in the latter case 
the objects on the internal wall of the tymp>anum may be 
observed. The tympanic mucous membrane may, however, 
be so swollen and cedematous as to mask them and resemble 
a polypus. Caries or necrosed bone is easily demonstrated 
if within reach of a probe. If it cannot be reached, the 
character and odour of the discharge may give some indica- 
tion of its presence ; but this test is not infallible, as a 
collection of putrid caseous pus and debris in the mastoid 
antrum will give rise to a most feetid smell. 

A very large amount of disease is frequently found focussed 
in the upper region of the tympanic cavity, usually called 
the attic. The delicately constituted ossicles, feebly supplied 
with blood, readily fall victims to the inflammatory attack, 
and we often find that the cause of a continued discharge is 
due to the necrosis of one or more of them. Again, the 
chronic discharge, thin and evil smelling, may be, and fre- 
quently is, due to an antrum stuffed full of feetid pus which 
cannot be removed, the discharge from the meatus being 
simply an overflow. 

Prognosis . — The prognosis must be very guarded. We 

iz 
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frequently get the very best results, the perforation healings 
and the hearing-power being almost entirely restored. But 
the hearing may be permanently impaired, and the suppura- 
tive process may have so damaged the tympanic membrane 
and contents that complete and permanent deafness remains. 

Treatment . — It is essential in treating these cases that ex- 
treme cleanliness and antiseptic precautions be employed to 
remove the discharge and inspissated pus, and to destroy 
any pathogenic microbes that ma}' be present. The tym- 
panum can be thoroughly washed out through the perforation 
in the manner alread}' described. A warm alkaline wash is 
the best to use through the Eustachian catheter, or it may 
be washed out with the intra-tympanic syringe. A good plan 
of treatment is to thoroughly wash out the tympanic cavity 
with a warm boric acid solution, and then a warm solution 
of peroxide of hydrogen should be instilled and allowed 
to remain in for a quarter of an hour. If there is pus^ 
a fizzing sound is heard. . The cavity of the tympanum is 
again washed out with warm boric acid solution, and then a 
lotion composed of boric acid grs. xx., rectified spirit Hi., 
is instilled, and should be allowed to remain in for ten 
minutes This is used two or three times in the day. All 
lotions should be warmed before using. This we have found 
a most successful method of treatment. A spray of warm 
enzymol (Fairchild) is recommended for getting rid of the 
pus. 

Another plan is to wash out with an acid perchloride 
solution ; then, after careful drying with absorbent wool, to 
pack the meatus with iodoform gauze, carefully putting it in 
piece by piece; or, again, the cavity having been carefully 
cleansed out with a ver}' weak (i in 5,000) formalin 
solution, it is touched with a little mop of cotton-wool 
dipped in a solution of acid, carbolic, min. xxx., sol. 
hydronaphthol. min. xx., sat. sol. acid boric. Tjii., abso- 
lute alcohol 7 )\w . ; then the cavity is packed with a strip 
of sterilized iodoform gauze, which is left for twenty-four 
hours, and the dressing again is renewed. This must be 
done by the surgeon himself. It is as well to use the air 
douche through the Eustachian tube while the washing, is 
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going on, to drive the discharge into the meatus. Astringent 
solutions and powders, such as boric acid, orthoform, resorcin, 
tannic acid, salicylic acid, nitrate of silver, chloride of zinc, 
sulphate of zinc, absolute alcohol and glycerine, carbolic 
acid and glycerine, aldehyde, with carbolic acid, iodoform 
emulsion, sulphurous acid (i in 8), if there is carious bone, 
have been frequently used with success. 

After well washing out the meatus and perforation, the 
latter should be thoroughly dried with cotton-wool rolled on 
the aural holder,'^' and then, with the latter, nitrate of silver 
should be carried well to the margins of the perforation. 
If powders are used, they must be very gently blown in 
through a fine tube, and quite on to the surface of the 
membrane. There is, however, a strong objection to give 


. Fici. 97, — Intka-Tvmi’Anic Insufflator. 

patients powders to use themselves in cases of 
discharge from the car. They cannot sufficiently 
cleanse the meatus when using them, and the 
powder is apt to cake both on the membrane and in the 
tympanum if there be a large perforation. The edges of 
the perforation may be touched with the solid nitrate of 
silver or a fine galvano-cautery point to assist the Iiealing 
process. The swollen mucous membrane in the tympanum 
should be touched with the solid nitrate of silver, the finest 
cautery poini-, or the crystals of chromic acid. For the 
relief of* pain, leeching in front of the tragus and counter- 
irritation over the mastoid should be used. In cases of 
caries with granulations, the whole cavity of the tympanum 
may have to be curetted out, and where the ossicles are 
involved these must be removed. 

The great secret of successful treatment of chronic 
otorrhoea is constant attention and cleanliness on the part 
’ * See Fig. 64, p. 108. 
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of the patient, combined with the almost daily attention by 
the surgeon himself. Tonics, cod-liver oil, maltine, iodide 
of potassium, in combination with strychnine or tartarated 
iron, should be given when necessary. Plenty of fresh air, 
with change of climate if possible. Try, however, how we 
may, there arc some cases that resist all treatment ; the foetor 
continues, and tenderness over the mastoid may or may not 
be present. In these cases delay is extremely dangerous, 
and the mastoid operation should at once be performed. 

>4— •-n-r—i 



Fig. 98.— Tymi’anic and Attic Cannula for Intka-Ty.mi*anjc Douching. 


It should always be remembered that intra-cranial com- 
plications most frequently supervene in cases of chronic 
otorrhoea in which a fresh acute attack has supervened. 
Patients should therefore be warned cautiously,, and without 
creating undue alarm, of the serious risk entailed. When the 
focus of suppuration is more or less confined to the attic, a 
way must be opened up through the membrana flaccida, and 
a portion of the bony ring may have to be removed in order 
to insure thorough drainage and to apply the necessary 
remedies. Fine cutting forceps and a rectangular knife are 
required for this purpose. The space should be thoroughly 
washed out with an intra-tympanic syringe. 
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Removal of the Membrane and Ossicles. 

Schwartze first attempted to remove the entire drumhead in 1873, 
Kessel in 1878, but the rapid regrowth of the membrane rendered success 
but temporary. Later on, the latter removed the posterior part of the 
cartilaginous ring, and had much better success. As far back as the 



International Medical C'ongress of 1881, Lucae, in a paper which he read, 
quoted twenty-live cases of entire removal of the membrane and ossicles. 
In none of these was there any deterioration of the hearing-power, and 
in some there was distinct improvement. 

The following are indications for the operation : 

1. Chronic purulent inflammation of the middle ear with 
caries of the ossicles. 

2. CholesLiatornata of tympanum. 

3. Fixation of malleus. 

4. Great impairment in the function of the transmitting 
mechanism, with chronic catarrh of the tympanum. 

5. Patients who cannot distinguish words spoken in a loud 
tone at 2 feet distance may generally be benefited. 

6. In progressive deafness the progress is often arrested. 

7. Vertigo and tinnitus are usually relieved, frecjuently 
entirely cured. 
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8. When it is impossible to open the Eustachian tube, 
and the hearing is improved by an incision into the retracted 
membrane. 

When operating, the patient should be put deeply under 
an anaesthetic. The head should be firmly held by an 
assistant, and the auricle pulled upwards, backwards, and 
outwards. Should the membrane be much retracted, infla- 
tion of the tympanum may sometimes be a help. The 
membrane should be transfixed near the short process 
posteriorly with a trowel-shaped knife ; a blunt pointed one 
is then inserted, and the membrane divided round the margin 
of the tympanic ring, a good portion of the cartilaginous ring 
being removed with it. The anterior portion is then dealt 
with in the same way. The joint between the incus and 
stapes must now be divided with an angular knife, and an 
endeavour made to bring away the incus with forceps. The 
malleus must now be freed from its attachments, and by 
gentle traction gradually brought away with the detached 
membrane. The blood must be cleared away from time to 
time with a small tampon of cotton-wool on a probe. The 
application of a solution of suprarenal capsular . extract 
greatly diminishes the amount of hajmorrhage. Be careful 
not to seize the malleus near the umbo, or it may be broken. 
It is sometimes difficult to remove the incus on account 
of its displacement, it becoming lodged behind the tympanic 
ring above. After the operation, gentle cleaning is necessary, 
syringing being avoided unless absolutely required. Hot 
water usually stanches the bleeding, and pain may be re- 
lieved by cocaine. Inflammation of the parts generally 
follows the operation, and the consequent otorrhcea may last 
some time. 

Complications of Chronic Middle-Ear Suppuration. 

Of the complications that follow a chronic middle-ear 
suppuration, some are liable in a more or less degree to 
destroy the hearing-power, but are not, unless neglected, 
especially dangerous to life; others are most serious, and 
threaten the life of the patient. Two very common conse- 
quences are an ulcerative condition of the auricle and the 
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formation of adhesions and cicatricial bands, by which the 
remains of the membrane are bound down to the tympanic 
walls. The former is easily cured by cleanliness, by soaking 
away all crusts with carbolized oil, and then dusting the 
surface with iodoform, the points . of deeper ulceration being 
touched by the solid nitrate of silver, if necessary. The 
latter, if too firm to be divided by Politzerization or by 
suction through a Siegle’s speculum, may be divided by 
section of a portion of the band ; but as this is a very delicate 
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operation, and one the results of which are by no means 
certain, it is not to be lightly undertaken. 

Malignant Disease. 

Malignant disease, in the form of cither epithelioma or 
sarcoma, occasionally attacks the middle ear. It usually 
occurs in patients suffering from a chronic suppurative 
middle-ear inflammation, the otorrhcea being followed by 
granulations and fungoid masses, which bleed freely when 
removed and rapidly recur. The glands are affected, and 
the facial nerves often implicated. The diagnosis between 
this and caries is very difficult at first ; rapidly recurring 
growths should, however, at once be put under the micro- 
scope for examination. 

No treatment is of much avail. If, however, the case is 
seen early and diagnosed, free removal should be attempted. 
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Polypi. 

Polypi are found growing from the meatus, more especially 
its upper and inner walls, the tympanum, and the membrane. 

Pathology , — They are either mucous, fibrous, or myxo- 
matous. The first-named are composed mainly of a homo- 
geneous stroma, in which are round, spindle and stellate cells 
enclosed in a fibrous framework. In their interior may be 
found cystic spaces lined with epithelium. They are rich in 
vessels. The density of the growth depends on its gradual 
conversion of the round cells into fibrous elements. The 
fibrillar nature of the fibrous polypus distinguishes it, and it 
is not so vascular as the mucous. True myxomatous polypi 
arc exceedingly rare. 

Those polypi which grow from the membrane and tym- 
panic cavity are very vascular and sensitive to the touch. 
They occur as the result of otitis media and chronic suppura- 
tive states of the middle ear. They vary in si;re from a large 
mass, which completely fills the meatus and protrudes from 
it, to a small growth, which it is difficult to seize with the 
forceps. 

Pol}'pi may be single and unilateral or multiple, several 
existing in one car, or we may find them in both ears. 
There is often a considerable discharge of pus, which is 
usually offensive, obscuring the growth, and which requires 
removal by a syringe before the polypus comes into view. 
Pain is not, as a rule, present in simple cases ; if, however, 
obstruction to the outlet of pus is caused, great pain and 
tenderness soon sets in. The characteristic symptoms are 
deafness with a discharge, which is occasionally mingled with 
blood. Those springing from the deeper portion of the 
meatus, or just in front of the membrane, frequently conceal 
a perforation of the latter. Prognosis must be guarded, for 
until the polypus has been removed we cannot tell how 
far the middle ear is involved ; unless properly treated they 
are very likely to recur. 

Treatment , — Before operating, it is well to determine as 
carefully as possible the size, mobility, and seat of atta^^hment 
of the polypus. This, as a rule, can be readily done ^^'ith a 
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probe. Most of the globular polypi which fill up the meatus 
are easily removed with the ordinary small angular ring 
forceps, care being taken to grasp the tumour as near the 
root as possible. When using a snare of any kind, the only 
difficulty which we meet with is the careful noosing of the 
polypus close to its attachment. This, however, is seldom 
much trouble. The wire must be of proper strength and 
consistence, and at the same time siich that it can be easily 
moulded so as to encircle the mass. 

Fine copper or iron wire, if the growth is large and 
hard, is preferable. Thin wire or fishing gimp can be used 
in ordinary cases. 

For operating on small vascular growths, either the 
rectangular ring-forceps, the lever ring-forceps,’*^’ or the ring- 
knifet is the best to use. 

Free syringing will bring away any loose portions of 
polypus not removed by the forceps. 

Haemorrhage is generally very slight, a little hot water 
and hazelinc serving to control any bleeding that may occur. 
If it proves troublesome, the extract of suprarenal capsuhi or 
peroxide of hydrogen, 5 per cent., will arrest it. It is not 
always possible to remove the whole of one of these vascular 
polypi at one sitting, and we have to operate three or four 
times before the growth is cleanly extirpated ; the operation 
has to be done gently, and under a good light. But the mere 
removal of these troublesome growths is only the first step in 
the process of cure. It requires often considerable forbear- 
ance on the part both of the patient and surgeon to follow up 
the treatment. Periodical touching of the exposed surface 
with some caustic is required, as well as the thorough 
cleansing ou^ of the canal. Having wiped the raw surface 
with cotton-wool, used on a probe, the site of the pol}q)us 
must be lightly touched with a fine pencil of wool rolled on 
the point of the probe, and moistened with trichloracetic 
acid. The crystallized acid is readily converted into a fluid 
state by the addition of a little water. We ma}’ also use 
nitrate of silver, carbolic acid, chromic acid, or perchloride 
of iron. One rule should be adopted in every case : no one 
* Sec Fig. 66, p. 109. , t See Fig. loi, p. 187. 
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should be satisfied as to the cure of the disease until all 
discharge has ceased, and the surface from which the polypus 
has sprung presents a healthy appearance. 

The injection of a few drops of liq.-ferri perchlor., or pure 
alcohol, into the growth has been recommended when 
removal is objected to, and Gruber has successfully employed 
electrolysis ; but actual removal, as advised, is the best course 
to follow. The neglect of polypi may lead to most serious 
consequences. The fatal results that have followed should’ 
act as a warning to practitioners not to simply pull away a 
polypus with a forceps or snare, and then send the patient 
home with the idea that he is cured, only giving him some 
simple lotion to keep the ear clean with. The growth 
returns, perhaps the patient has it again torn away, or 
partially torn, as happens in many cases, and he may think 
it useless to apply for relief for that which is certain to 
return, and so he is satisfied to let things remain as they 
are until some formidable symptoms are induced by new 
growth and discharge. This is the result of want of atten- 
tion to the remains of the pedicle of the polypus or the 
granulations that form after its removal. 

Whenever a polypus is removed, the patient should have 
impressed on him the necessity of a prolonged attendance or 
an occasional inspection of the ear subsequently, in order 
that the meatus or other seat of the disease may be got into 
a healthy condition. 

Granulations. 

More common than polypi, to which they are somewhat 
allied (the larger ones having a distinct epithelial coat, and 
consisting of round and oval cells, in a hyaline stroma inter- 
laced with bloodvessels), are the granulations which some- 
times abound in these cases, causing considerable discharge. 
This profuse discharge assists in their formation, and they 
are very abundant when there is carious bone. 

In the meatus, on the tympanic membrane, and in the 
cavity of the tympanum, are the situations where they are 
usually found, and they appear as soft round red growths 
varying in size from a pin’s head to a pea. They are very 
vascular, bleeding freely when touched. 




EXPLANATION OF FIGURES. 

Fig. I. -Polypus growing from roof of the meatus in front of large perforation 
of tympanum. 

Fig, 2. Small polypi filling the cavity of the tympanum, causing attacks of 
vertigo. 

Fig. 3.-— Polypus protruding from the tympanic cavity in a case of perforation 
after scarlet fever. 

Fig. 4. — Small sebaceous tumour in tympanic cavity, with large perforation. 

Fig. 5. — Perforation shown after treatment and removal of polypus, resulting 
from scarlet fever. 

Fig. G. — Large perforation of tympanum. 

Fig. 7. Hulging membrane with pinhole perforation and absence of the 
malleus from displacement. 

Fig. 8. -Healing perforation of the tympanum. 

Fig. 9. Curious double perforation at cither side of the malleus. 

Fig. 10. - Cretaceous masses on the membrane. 

Fig. II. — Crescentic cretaceous deposit on the membrane. 

Fig, 12.-- Large perforation, the result of otitis media from sea-batliing, 

I'lG. 13. — Rent parallel with the handle of the malleus, the result of a box on 
the ear in a child aged eight years. 

Fig. 14. — Rupture below the malleus from a blow with the open hand on the 
ear in a woman aged thirty-three. 

Fig, 15. -Rupture below the malleus from a box on the ear in a boy. 


[In these three cases the ruptures healed with warm boric acid fomentations 
and the application of leeches in front of the tragus.] 
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Treatment . — These granulations can be completely removed 
with the lever-ring forceps (Fig. 66) or ring knife; should 
any recurrence of the growths take place, the application 
of chromic acid crystals, nitrate of silver, or a fine cautery 
point generally causes their disappearance, and it is some- 
times useful to puncture the growths before applying the 
caustic ; thorough scraping with a sharp spoon is frequently 
necessary. The instillation of cocaine and extract of supra- 
renal capsule is advisable before operating, for the control 
of the haimorrhage. It may also be arrested by the applica- 
tion of hot water ; no treatment is, however, of any avail 
unless the primary cause of the discharge is also attacked. 



Fig. ioi. — Set of Instruments (natural size) for Intra-tympanic 
Operations (Politzer). 


CHAPTER IX 

COMPLICATIONS OF CHRONIC SUPPURATIVE 
MIDDLE-EAR DISEASES 

Bv W1IJ.1AM MILLIGAN 

Diseases of the Mastoid Process. 

Primary periostitis of the mastoid process is an exceedingly 
rare affection, and may be due to injury or to the local 
influence of cold. Cases have been recorded following 
blows upon the part, forcible pulling of the external ear, etc. 

Secondary periostitis is a much more common affection, 
and frequently complicates disease within the middle ear, 
atticus epitympanicus, or mastoid antrum. It is also found 
as the result of extension of inflammation from the tissues of 
the external meatus ; r.g., in cases of dift'use otitis externa, 
furunculosis, condylomata, etc. 

When secondary to suppurative disease within the middle 
ear or its adnexa, the path of propagation may either be 
along the fibrous trabecuhe or v^iscular sheaths which ramify 
between the periosteum covering the process and the mucosa 
lining the mastoid cells, or along the connective-tissue strands 
of the squamo-mastoid fissure so frequently unossified in 
young children. Pathogenic invasion may also take place 
along bloodvessels or lymph channels connecting the super- 
ficial vessels with those ramifying in the mucosa lining the 
mastoid cells. 

Symptoms , — The most distressing symptom is pain, which 
is usually very severe and persistent, and tends to spread over 
the same side of the head. It is especially severe at night, 
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and will keep the patient awake for hours. The least pres- 
sure upon the affected part aggravates it. Soon the tissues 
covering the process become swollen, red, and (edematous, 
with the result that the auricle is displaced downwards for- 
wards and outwards, and comes to stand away from the 
side of the head. This characteristic displacement is best 
observed when the patient is examined from behind (Fig. 102). 
The (edema may spread over the whole of the affected side 
of the head, and may in severe cases cause closure of the 
eyelids. Coincident with the increasing pain and general 



Fjg. 102. - Mastoid Peuiostitis, showing Downwakd, I'okwak’J), and 
O uTWAKD Displacement of Aueicle. 

discomfort, the patient’s temperature will be found elevated 
and his pulse rapid. In certain cases the inilammat(^ry 
process may abort, and a return to the normal, without sup- 
puration, take place. Usually, however, pus forms Ix'tween 
the periosteum and the bone within a few days of the onset 
of the disease. Fluctuation may be exceedingly difficult to 
make out, owing to the infiltration of the superimposed 
tissues, and to the intimate connection of the periosteum 
with the underlying bone. Purulent collections may take 
place either immediately behind the attachment of the 
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auricle, or towards its upper part in the squamo-mastoid 
region. At times the abscess may rupture externally, or 
it may rupture into the external auditory meatus, or track 
through one of the fissures of Santorini in its cartilaginous 
portion or at the junction of the cartilaginous with the 
bony meatus. Should the underlying bone be healthy, 
recovery soon takes place after evacuation of pus. On 
the other hand, superficial caries or necrosis may result, 
and this more especially when recurring attacks of periostitis 
take place, or a fistulous tract form 



in the cortex connecting the sub- 
periosteal abscess with an abscess 
cavity within the mastoid cells. 

Treatment . — In the initial stages of 
mastoid periostitis before suppuration 
has taken place, energetic efforts 
should be made to cut the disease 
short. For this purpose the patient 
should be kept quiet and in bed in a 
warm room. A saline cathartic should 
be administered, and the diet should 
be bland and nutritious. The local 
application of heat is useful, and this 
may be applied by means of boracic 


fomentations or a Leiter’s coil 


Fig. 103. -Leiteu’s Con (Fig. loj). Leiter’s coil, if em- 
ployed at an earlj' stage, will be 
found useful. A layer of lint should be placed between 
the leaden coils and the skin, and a stream of warm water 



Fig. 104. — Rubbe 
Ice-bag. 


allowed to flow constantly through the 
tubes. On the Continent the applica- 
tion of cold is perhaps more freqiiently 
resorted to. A stream of iced water is 
allowed to flow through the Leiter 
apparatus, or a specially shaped ice-bag 
(Fig. 104) is employed. The applica- 


tion of vesicants or of counter-irritants 


should be avoided, tending as they do to mask important 
symptoms. The local abstraction of blood is particularly 
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efficacious, and may be effected by means of half a dozen 
leeches placed over the affected part, or by the employ- 
ment of Heurteloup’s artificial leech (Fig. 105.) Should 
the inflammatory process, however, show no signs of abate- 
ment within thirty-six to forty-eight hours, immediate resort 
should be had to incision of the indurated tissues, and 
this even in the absence of definite fluctuation. So far as 
the writer is aware, no method of treatment gives such 
speedy relief. The incision — usually called Wilde’s incision 
— is made with a stout scalpel 1 inch behind the attachment 
of the auricle, and from about the level of the upper 
border of the external meatus to the tip of the mastoid 
process. The incision should be carried right down to 
the bone throughout its 
entire length, as if pus | 
exists its situation is sub- 
periosteal. Hjernorrhage is, 
as a rule, free but should ^ 

be encouraged rather than 
otherwise, as the relief from 

local depiction is immense. 105. -Artificial Liiixn. 

It may be necessary to tie 

the posterior auricular artery or some of its branches. After 
incision, the cedematous tissues, frequently I inch thick, 
rapidly return to their normal condition. The incision 
should be kept open for a few days by means pf gauze pack- 
ing introduced right down to the bottom of the wound 
and throughout its entire length. The writer’s practice 
is to insert a few^ sutures, at the time of the operation, 
but not to tic them. Subsequently, when all cedema has 
subsided, these are tied. This draw ing together of the lips of 
the incision materially hastens the healing of the wound, 
and produces a firm and neat cicatrix. Should sutures not 
be inserted, however, the lips of the wound may be ulti- 
mately brought into apposition by means of strips of 
plaster. 

If the periostitis be secondary to furuncles in the external 
meatus, or to catarrhal or suppurative disease within the 
middle ear, these conditions must be treated accordingly. If 
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superficial caries of the mastoid cortex exist, the incision 
must be kept open, and efforts made to promote detachment 
of any sequestra which may have formed, or which may be in 
process of formation. Careful examination of the cortex 
should always be made by means of a probe, and fistulae 
searched for. In cases of chronic suppurative middle-ear 
disease, fistuhe will frequently be found, leading to a definite 
focus of suppuration within the mastoid process. In such 
cases, the subperiosteal abscess is a purely secondary phenpi 
menon, and is dependent upon deeper seated disease. Undef^ 
such circumstances it is necessary to open up the fistulous^: 
tract, and to follow the path of the disease, eradicating and' 
clearing out all succulent mucous membrane, granulation 
tissue and carious bone. 

Provided that no intracranial complication exists at the 
time, the prognosis is good, and complete recovery rapidly 
takes place. 

The effect of incising the periosteum in cases where there 
is a coincident acute uncomplicated suppurative inflammation 
of the tympanic mucosa is remarkable. Within a few days 
the inflammatory process within the middle ear will be found 
to subside, rapid cicatrization of any existing perforation 
taking place, with complete restoration of hearing-power. 

.Should the abscess have pointed in the external meatus, 
a free incision down to the bone and along its postero-superior? 
wall must be made, and pressure applied externally, so as, if? 
possible, to empty the abscess cavity per meatum. 

Acute Suppurative Endomastoiditis. 

Probably in all acute suppurative attacks o£ middle-ear 
disease there is a coincident acute inflammation of the mucosa 
lining the mastoid antrum and adjoining mastoid cells. It 
is only in those cases where occlusion of the iter ad antrum 
from swelling and cedema of its mucous membrane takes place 
that symptoms of retention of pus follow. The purulent exuda- 
tion, collecting as it does in what is, for practical purposes, 
a closed bony cavity, soon causes alarming symptoms. It may 
be induced also by the application of irritating remedies to 
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the middle ear, too forcible syringing, the injudicious applica- 
tion of Politzcr’s bag, exposure to cold, blows upon the 
part, etc. 

Symptoms. — The general symptoms of acute suppurative 
endomastoiditis consist in rapid rise of temperature, quick 
pulse, furred tongue, constipation, and general lassitude. 

Locally, the main subjective symptom is pain, which is 
frequently intense, and allows of no rest to the patient. It is 
jusually worse at night, and is of a dull, boring character, due 

increasing tension within the affected area. It is aggravated 
: by pressure and percussion. Tinnitus of a rushing or pulsating 
^^tharacter is also present, and is due to the engorged state of 
the surrounding bloodvessels. Vertigo may or may not be 
present. Should there be any coincident inflammation of the 
internal ear, it is frequently well marked. Deafness, to a 
greater or less degree, is always present. 

Objective Symptoms , — In most cases swelling and (edema of 
the superimposed tissue is present, but it must not be for- 
gotten that severe inflammatory disease may exist within the 
mastoid cells without any superficial objective evidence of its 
presence. At other times, however, the whole mastoid 
process appears swollen and blown out. Usually, however, 
the soft tissues covering the mastoid participate in the 
inflammatory process^ and become swollen and cedematous. 
I Ultimately a subperiosteal abscess may form, 
i A most important objective indication of endomastoid 
disease is ‘dipping’ of the postero-superior wall of the 
External auditory meatus close to the attachment of the 
naembrana tympani. This prolapse or ‘ dip ’ (la chute) is so 
cfi^racteristic as to be considered by some authorities a 
pathognomonic symptom. 

Important evidence of the presence of pus within the 
mastoid cells may also be gained by closely observing the 
flow of pus through the existing perforation of the membrana 
tympani. If the membrane be dried by means of a cotton 
armed probe and carefully watched, pus will soon be found 
to re-collect. This experiment may be tried time after time 
with a similar result. The deduction is that the pus is oozing 
from some reservoir — e.g., mastoid antrum — the amount of 

13 
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the flow being much greater than could be accounted for if 
the cavity of the middle ear were the part solely affected. The 
line of flow of pus has also a practical significance. Thus, if 
it proceed from the mastoid antrum, its flow is in a single line 
over the inner wall of the cavity from the postero-superior to the 
postero-inferior segment, passing when the head is held 
vertically, in front of the fenestra ovalis and fenestra rotunda. 
If generated within the epitympanum, its flow is diffuse, and 
over the remains of the inner wall of the rnembrana tympani. 

Percussion of the mastoid process is said by Eulenstein to 
afford valuable information as to the presence or absence of 
endomastoid disease. Thus, if in the presence of other 
inflammatory indications, upon comparing the two sides, 
dulness upon the affected side exists, the presumption is that 
pus is present. It must be noted, however, that this test, 
although possibly valuable, is not absolute, as the area of 
disease may be so small or so deeply situated as to prevent any 
dulness being noted. According to Ostino, information of the 
presence or absence of disease may be obtained by auscultation. 
Two auscultation-tubes of the same length, diameter, and 
structure are fitted with aural specula of the same size. The 
ends having the specula attached are applied against the 
mastoid processes of the patient, and the free ends are inserted 
into the examiner’s ears. If a vibrating tuning-fork be now 
placed upon the patient’s forehead, it will be found that no 
lateralization of sound occurs under normal conditions, but 
that the sound is lateralized towards the affected side when 
the air-cells within the mastoid process cire full of inflam- 
matory products. There is usually a very free discharge of 
pus, which irritates the walls of the external meatus, leading 
ultimately to their excoriation. 

Course of the Disease. — Empyema of the mastoid^ cells if 
left to itself may spread and destroy the bone, eventually 
perforating the cortex and leading to the formation of a sub- 
periosteal abscess, or pus may track towards the external 
auditory meatus, finally pointing and discharging per meatum. 
In certain cases erosion of the tegmen antri may take place, 
with the result that localized meningitis (with extra-dural 
abscess) may ensue, or in other cases diffuse suppurative pia- 
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arachnitis. In yet other cases pus may erode the inner wall 
of the mastoid process, perforating the bone upon the inner 
aspect of the digastric groove, and leading to the formation 
of a deep-seated cervical abscess (under the deep cervical 
fascia). This form of mastoid disease is described as 
Bezold’s mastoiditis. Extensive caries may result, whilst 
sequestra of varying size may become exfoliated. 

Treatment.-- In the early stages of the ciffection, efforts 
should be made to cause resolution of the inflammation by 
means of free leeching, the employment of Leiter’s coil, rest 
in bed, and the provision of free drainage from the middle 
ear. Should the symptoms, however, show no signs of abate- 



t'ui. 106 . — Sharp Spoons. 


ment within thirty-six to forty-eight hours, no further time 
should be lost before opening and draining the affected part. 

Preparation of Patient , — The evening before the operation 
a mild purgative should be given. The head should be 
thoroughly washed with soft-soap and warm water, and the 
skin thoroughly rubbed with ether to remove all grease. The 
hair for a few inches round the affected ear should be shaved, 
and the head wrapped up in a carbolic or perchloride towel 
for the night. 

Instriimenh required, — Knives, artery forceps, raspatory, 
retractors, gouges, chisels, mallet, antrum hook, Volkmann’s 
sharp spoons, probes, dissecting forceps, angular forceps, 
sharp-pointed and blunt-pointed scissors, curved needles in 
handles, curved and straight needles, needle-holder, syringe, 
drainage tubes. 

Position of Patient, — The patient should lie on a firm 
table upon his back, his head with the affected side upper- 
most, resting on a firm sand or horse-hair pillow. A car- 
bolized towel should be tightly wrapped round the head. 
The anaisthetist should stand facing the patient, and 

13—2 
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opposite the operator, whilst the assistant should be placed 
at the head of the table. A good light is essential ; the table 
should be placed so as to secure for the operator the greatest 
amount possible. An excellent plan is for the operator to 
reflect the light by means of an electric forehead lamp or 
from a limelight lamp placed between the anaesthetist and 
the assistant. 

The Operation. — The auricle having been pulled forwards, 
an incision of from li to 2 inches in length is made i inch 



Fig. 107. — Foreheap Reflector. 


behind its attachment, and extending from the level of its 
upper border to the tip of the mastoid process. The soft 
tissues having been divided right down to the bone through- 
out the whole length of the incision, the periosteum is 
detached by means of a raspatory until the posterior border 
of the bony meatus is in full view. All bleeding-points 
should now be secured and the vessels tied. By means of a 
rake-shaped retractor, the soft tissues are drawn for\/ards so 
as to fully expose the surface of the mastoid process. 
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Landmarks . — In order to expose the antrum, one of two 
methods may be adopted. If an imaginary line be drawn 
parallel to the upper border of the external auditory meatus, 
and another parallel to its posterior border, the triangle 
formed between the intersection of these imaginary lines and 
the curved postero-superior border of the bony external 
auditory meatus will be situated right over the antral cavity. 
Or the suprameatal triangle (McEwen) may be mapped 
out. The base of this triangle is formed by the posterior 
root of the zygoma running above, by the portion of the 
descending plate of the squamous which forms the arch 
of the external osseous meatus below, and by a base line 
uniting the two dropped from the former on a level with the 
posterior border of the external auditory meatus. Having 
thus mapped out the antral region, the bone should now be 
cautiously cut away by means of vanouS'sized gouges, care 
being taken to cut in a direction downwards and forwards and 
parallel to the posterior wall of the external auditory meatus. 
Instead of using gouges, the bone may be opened by mcjans 
of special burrs driven by a surgical motor. On no account 
should a trephine or any of the so-called perforators be used, 
on account of the impossibility of seeing what is being 
cut away. The depth to which it is necessary to perforate 
varies much, especially in acute cases. At times pus will be 
found immediately under the cortex, at other times at a 
depth of from \ to of an inch. Great care must be 
exercised in deep explorations, and frequent use made of the 
probe and the antrum hook in order to ascertain the nature 
of surrounding parts. Ip certain cases it may not be 
necessary to open the antrum, the purulent collection exist- 
ing in the superficial and vertical mastoid cells. This is 
especially prone to be so in post-influenzal cases, the abscess 
cavity being subcortical. It is probably better to follow no 
set rule and to adopt no formal operation, but to be guided 
by the pathological appearances of the part, and to follow the 
pathogenic tract of the disease. The writer’s practice is, 
after having opened up and cleansed any existing subcortical 
abscess, to open and inspect the interior of the mastoid 
antrum. Should disease be found present, careful cleansing 
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or curetting of the part is performed, but care is taken not to 
open up the cavity of the middle ear. 

After-treatment consists in careful cleansing of the cavity, 
and in packing so as to insure healing ah imo. Many 
surgeons syringe the part with antiseptic solutions; others 
prefer the dry method of treatment, mopping up any secre- 
tion with an antiseptic wool, and keeping the cavity packed 
with dry gauze. In certain cases the cavity may be allowed 
to fill up with blood, and the lips of the incision being 



Fig. 108. — Photograph showing Carious Erosion of Groove 
OK Latkrai. Sinus (Author’s Collection). 

brought together, the wound is completely sewn up. The 
clot becomes organized, and more rapid healing is thus 
secured. 

Chronic Suppurative Endomastoiditis 

As the result of chronic suppurative middle-ear disease, the 
mucosa lining the mastoid antrum and adjoining mastoid 
cells may participate in the inflammatory process to such an 
extent as ultimately to lead to disease of the underlying bone, 
with gradual destruction of the septa between the cells and 


CARIES OF TEMPORAL BONE 


199 


the conversion of the greater part of the mastoid process into 
a large cavity filled with the products of chronic puru- 
lent inflammation, pus, granulation tissue, carious bone, 
sequestra, etc. 

Disease within the mastoid area is especially prone to take 
place when obstruction to the exit of pus from the middle ear 
is present ; c.g,, in cases where the existing perforation of the 
membrana tympani is small, situated high up upon the surface 
of the membrane, or nipple-shaped. The presence of granula- 



FiG. lOy. — I’HOTOGRAPIl SHEWING ('aKIOUS EkOSION OF TkGMENA 
ANTKf ET Tympani /Author’s C'ollectionV 

tion tissue or of polypi within the middle ear also favours 
retention and decomposition of secretion. 

Course and Consequences. — The longer purulent disease 
exists within the mastoid area, the greater is the destruction 
of bone, and the greater the risk to the patient. Frequently 
the destructive process, a cario-necrosis, works towards the 
surface, eroding the cortex, and ultimately producing a fistula. 
A subperiosteal abscess may or may not form. On the other 
hand, erosion of the bone may take place in the direction of 
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the groove for the lateral sinus (Fig. io8), ultimately exposing 
the sinus and causing suppurative periphlebitis with throm- 
bosis. In yet other cases the roof of the antrum, and possibly 
also of the middle car (Figs. 109 and no), may become per- 
forated, leading in the long-run to serious intracranial disease. 
The posterior part of the vestibule or the external semi- 
circular canal may also become eroded, thus affording 
pathogenic organisms a direct path to the internal ear, from 
whence they are readily carried along the sheaths of the 



Fig. no. — P iiotogkaph showing Carious Erosion of Tegmen 
Tympani (Author’s Collection). 

facial or auditory nerves to the interior of the cranium. 
In a few cases the inner table of the mastoid process 
becomes perforated, leading to the formation of a deep 
cervical abscess, Bezold’s mastoiditis. 

Symptoms. — Subjective . — Pain is, as a rule, absent, except 
when an intercurrent attack of inflammation takes place, or 
when the disease has invaded the interior of the cranium. Sup- 
puration round cholesteatomatous masses within the mastoid 
also gives rise to attacks of pain and rise of temperature. Swell- 
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ing and oedema of the tissues covering the process are absent 
as a rule. 

Objective . — The most important objective indication is the 
constant discharge of pus, usually very foetid, frequently 
blood-stained, and occasionally containing particles of broken- 
down bone or cholesteatomatous debris. Ocular inspection 
may at times reveal the presence of bone disease, but more 
usually recourse has to be had to a careful exploration of the 
part with a bent probe. Under good illumination, the probe 
is introduced through the existing perforation of the membrane 
upwards and backwards along the iter ad antrum towards the 
mastoid cells. Bare bone, at times quite soft, may thus be 
felt. In other cases, however, the (existence of bone disease 
may have to be assumed from the j)resence of a very chronic 
and foetid purulent dis- 
charge, uninfluenced by 
treatment and by the 
establishment of free 

drainage from the intra-tvmi'anic SvRiNfiE. || 

middle ear. .jjli 

Treatment. — Where chronic suppurative |||| 

endomastoiditis exists without the presence |||l 

of bone disease, the securing of free drainage Ml 

from the middle ear and the frequent cleansing Bl 

of the cavity with an intra-tyrnpanic syringe Ml 

will at times pn^ve successful. In order to C|| 

secure free drainage from the middle ear, all |||| 

granulation tissue tufts or polypi should be ^|| 

removed and small perforations enlarged. In |[jl 

cases of associated disease of the tympanic attic l|i|l 

it may be necessary to remove the mernbrana W 

tympani^^the ossicula auditus (malleus and incus), 
and the outer attic wall. Anything approaching thorough 
cleansing of the antrum and adjoining cells is necessarily 
difficult, from their depth from the surface and from the 
difficulty of reaching them per meatum. By means of an 
intra-tympanic syringe (Fig. in) antiseptic lotions may be 
passed well into the affected parts, and by means of a 
Siegle’s speculum pus may be drawn from the depths to 


chronic suppurative 
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the surface. Solutions of hydrogen peroxide (lo to 2o 
volumes) are particularly useful for cleansing purposes. 

Failing the arrest of the disease by local measures, the 
question of operative interference has to be considered. 
There exist certain well-recognised indications for opening 
and draining the mastoid cells in chronic cases. Thus, the 
mastoid process should be opened in cases of — 

1. Chronic suppurative disease of the mucosa with recur- 
rent attacks of inflammation, with carious or necrotic bone 
disease. 

2. Where a fistula through its cortex leads down to areas 
of diseased bone. 

3. Where cholesteatomatous masses are present. 

4. Where there is chronic suppurative middle-ear disease 
with symptoms of retention of pus. 

5. Where there is chronic suppurative middle-ear disease 
(without retention of pus) accompanied by fetid discharge 
which has resisted all ordinary methods of intra-tympanic 
treatment. 

6. In cases of persistent pain (neuralgic) over the process. 

7. Where there is a danger of retention of pus from 
stenosis of meatus, hyperostoses, exostoses, etc. 

8. As a preliminary to operation for the intracranial 
lesions of chronic suppurative otitis media. 

Great difference of opinion exists, however, as to the 
advisability or non-advisability of operating in those cases 
where pain is absent, where the definite proof of bone disease 
is not forthcoming, but where there is a continuous discharge 
of pus, usually fetid and uninfluenced by any form of local 
treatment. Although probably no hard and fast rule can 
be laid down as to the expediency of operating in such cases, 
the intuitive knowledge gained by prolonged experience will be 
found invaluable in the determination of this particular point. 

Object of the Operation . — The object sought after is (i) to 
freely lay open and cleanse all loculi containing pus and 
diseased mucous membrane; (2) to remove all carious or 
necrotic bone disease, cholesteatomatous masses; and (3) 
to ultimately secure a layer of healthy tissue between the 
middle ear and the cran^ial cavity. 
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Preparation of Patient . — The evening before the operation 
a mild purgative should be given. The head should ,be 
well washed with soft-soap and warm water, and the skin 


Fig. 1 12. — Raspatory. 
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Fig. 117. Rake Retractor. 

thoroughly rubbed with ether to remove all 
grease. The hair for a few inches round the 
affected ear should be shaved, and the head 
wrapped up in a carbolic or perchloride towel for the night. 

The Mastoid Operation. — In those cases where there is 
reason to suppose that the diseased process is confined to 
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the attic, the iter ad antrum, and the antrum itself, the 
operation designed by Professor Stackc is the one now 
usually performed. 

Stackers Operation. — A curved incision is made parallel 
to the attachment of the auricle, and along the line of the 
hair from a point commencing at the attachment of the 
helix to the side of the head downwards and backwards to 
the tip of the mastoid process. The first incision should 
divide the skin and structures superficial to the periosteum. 
All bleeding-points are caught and ligated at once. The 
second incision (the superficial structures having retracted 
slightly) should be carried through the periosteum and down 
to the bone. By means of a raspatory (Fig. 112) the peri- 
osteum is detached in a forward direction until the posterior 
border of the bony meatus is in full view. The cartilaginous 
meatus is now detached from its attachment to the posterior 
and upper meatal wall, and the whole auricle and detached 
portions of the meatus are drawn forwards by means of a 
broad rake retractor (Fig. 117) on to the side of the face. A 
convenient method is to pass a broad strip of lint or gauze 
through the meatus and over the auricle, so that the parts 
may be held forwards by an assistant. In this way the 
membrana tympani or its remains is fully exposed, and may, 
along with carious ossicles, be removed. The outer attic 
wall is now carefully cut away by means of a Stackers 


Fig. 1 1 S. Stackr’s ^^ROTl•:cToK. 

special gouge, or by means of a rotatory burr, 
a Stackers protector (Fig. 118) having previously 
been introduced, until whilst touching the tegmen tympani it 
can be withdrawn without meeting with any obstruction. In 
this way the whole cavity of the attic is freely exposed, and 
should the incus be visible, it is easily removed at this stage 
by means of an incus hook. All diseased mucous membrane 
and carious bone are now removed by small spoons or 
curettes, or by means of small burrs worked by an electro- 
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motor or dental engine (Fig. 119).* The outer portions of the 
mastoid process and the post ero- superior wall of the meatus 
are next removed by 
means of gouges or burrs, 
great care being taken 
when working in the 
vicinity of the facial 
nerve. After the antrum 
has been thoroughly 
cleansed, a free com- 
munication should exist 
between it and the ex- 
ternal auditory meatus. 

The cartilaginous meatus 
(Fig. 121) is now split 
from within outwards 
along the centre of its 
upper wall as far as the 
concha (a n). A second 
incision (a c) is made at 
right angles to the first, 
and the cartilaginous 
curtain (a b c d) thus 
formed is turned downwards and backwards, and is held 
in situ by gauze packing, or by one or two sutures passed 

* The illuslration (Kig. 119) depicts the Jipparatus designed by 
C. A. Hallance and W. Milligan to meet the want felt by many surgeons 
for a motor which can be carried about to private operations. The 16-volt 
accumulator is of the sealed type, having a capacity of 18 ampere hours 
and weighing about 34 lb. The motor is of the type known as the ‘ D ’ 
pattern, so called on account of the shape of the field magnet. The 
armature is a gramme ring, and is attached directly to the shaft which 
carries the^cable, thus acting the part of a fly-wheel. It weighs about 1 5 lb., 
and is mounted on a gun-metal turn-table, which enables it to rotate and 
follow the movements of the operator. The turn table is mounted on a 
platform, at each corner of which are sockets, and similar sockets are 
attached to the steel frame which surrounds the accumulator. Into these 
sockets steel tubes are fitted, which form a rigid stand at a convenient 
height. The accumulator acts as a secure base for the motor when in 
action. The metal cable is directly attached to the central shaft of motor, 
and is covered with a flexible metal tube which can be boiled. The 






Fi(i. 1 19 . — Ballanck and Milligan’s 
Surgical Motor (Electric). 
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through the adjoining soft tissues. The post-auricular wound 
is left open for a time, and subsequent packing takes place 
both per meatum 
and from behind the 

cases the cavity thus iff W il 

layer of delicate 

epithelium derived Fig. 120.- Barth’s Sei.i*-ke- III 9 |l 
from the meatal flap | | | 

Frequently, however, there arc evidences 1 1 M | | 
of extensive disease within the mastoid area. ^ 

Under such circumstances it is usual to open 

the mastoid antrum first, and then to remove ^ 

the bridge of bone between the antrum and 

the middle ear, finally extending the area of operation 

until all diseased mastoid cells have been opened and 

all carious bone removed. This operation is usually 


handpiece is attached to the cable by means of a left-handed screw. It 
is perfectly plain in design, so as to allow no corners for the accumulation 
of dirt. The drills, saws, and other tools are held in position by a spring 
clutch acting in a groove in their shanks, and are easily fixed or removed. 
The handpiece is in two parts. The outer portions form the handle, and 
act as a bearing for the inner portion, which is the spring clutch already 
referred to. The cable and handpiece are suppoi ted by a rigid steel tube, 
terminating in a spring, which relieves the operator almost entirely of 
their weight, and allows of much greater delicacy of touch than would 
otherwise be possible. The motor is started and its speed regulated by 
means of a foot switch. The apparatus ready for use is shown in the 
figure, and when dismounted fits into three packages shown ^t the foot 
of the same figure. The case on the left is the accumulator. That on 
the right contains the motor, stand, turn-table, switch, and other fittings ; 
the package on the top, which is a kind of gun case, carries the legs of 
the stand and the flexible arm. The entire apparatus, with cases in- 
cluded, weighs about 70 lb. For hospital work the motor is wound to 
suit the voltage of the main current. It is mounted on an enamelled steel 
pedestal, fitted with ball-bearing castors. Burrs, drills, a small trephine, 
and CryeFs drill can be used with the motor. 
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called the Schwartze-Stacke operation, and is performed as 
follows : 


The Schwartze-Stacke Operation. — The preliminary 
steps — the incision and the mapping out of the point at 
which the bone should be perforated — are similar to those 


described (p. 196) 
in connection with 
the performance 
of the operation 
for acute antral 
empyema. 

The mastoid 
antrum having been 
cautiously opened, 
a protector, ^.g., 
Stacke’s, is passed 
under the bridge 
of bone which 
separates the an- 
trum from the 
middle ear. This 



Fig. J 21 . — Schema of Flaps (Stacke). 
(After Lermoyez.) 


triangular bridge of bone, with its base uppermost, is now 
cut away, great care being taken in removing its deeper 
portions to avoid injury to the facial nerve, which lies 
immediately under it. In this way the cavity of the middle 
ear, the iter ad antrum, and the antrum itself are fully exposed. 
All remains of the mem- 
brana tympani, with the 
attached ossicles (malleus 
and incus), arc removed, 
and the outer attic wall 
carefully chipped away by 122.— Mastoid Retractor. 

means ot ' btacke’s chisel. 

Any mastoid cells which appear to be diseased are opened and 
cleansed, great care being observed and frequent use made 
of the exploring antrum hook so as to avoid injury to 
such structures as the lateral sinus,- the middle fossa, etc. 
In this way the middle ear, the antrum, and the adjoining 
mastoid cells are thrown into one large cavity — the antro- 
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tympanic cavity — which is now thoroughly cleansed, all 
diseased mucous membrane, etc., being carefully curetted. 

In order to cover the bony walls of the antro-tympanic 



cavity, the cartilaginous portion of the external auditory 
meatus is utilized as far as possible. 

Various methods are in vogue. Thus Pause recommends 
making one incision (Fig. 124, A n) along the centre of the 
posterior wall of the cartilaginous meatus as far outwards as 
the concha, and another (c d) at right angles to this first at 

the point where the 
horizontal incision (a b) 
ends in the concha. 
In this way two quadri- 
lateral flaps (a B c c' 
and A B D 1/) are 
formed. The upper 
is hinged upwards 
through an imaginary 
axis (c c'), and the 
lower downwards 
through an imaginary 
axis (i) d'). These flaps 
cover respecFively a 
portion of the roof and 
floor of the antro-tym- 
panic cavity. They are kept in situ either by means of 
strips of gauze introduced per meatum or by stitches passed 
through the adjoining soft structures, and from their edges 
epidermization of the bony walls of the cavity proceeds. 



Fig. 


124 — Schema of Flaps (Panse) 
(After Lermoyez.) 
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Korner recommends making an incision (Fig. 125, a b) 
along the upper border of the posterior wall of the carti- 
laginous meatus, and another (c d) along its lower border, 
both incisions being carried well into the concha. A quadri- 
lateral flap (a b c d) is thus formed. This flap is hinged 
backwards through an imaginary axis (h d) against the bony 
wall of the mastoid cavity, and is kept m situ either by 
packing or by sutures. Before being pressed into position, 
any redundant tissue is cut away from the posterior surface 
of the flap, so that the apposition 
of the soft parts to the underlying 
bone may be as intimate as pos- 
sible. 

The enlarged external auditory 
meatus which is thus produced is 
held by some to be a disadvan- 
tage on account of its unsightli- 
ness ; by others to be of distinct 
advantage, facilitating subsequent 
dressing and inspection. 

The original skin incision is 
now carefully sewn up, and all 
subsequent dressings are con- 
ducted through the external 
auditory meatus. The usual 
superficial dressings are applied, 
and are changed every two or 
three days. The deep dressing 
need not be disturbed — provided 
there is no undue rise of temperature or any untoward sign 
— for about a week. After that time it should be changed 
every third or fourth day. 

The idei in the mind of the surgeon should be to get 
the whole antro-tympanic cavity lined with a layer of dry 
epithelium derived from the cut edges of the flap or flaps. 
With this end in view, it will be found necessary to care- 
fully inspect the interior of the cavity at each dressing, 
and to cauterize or to scrape away any exuberant granula- 
tion tissue arising from the bony walls, so as to assist the 

14 



Fig. 125 - Schema of I'laps 
(Kurnek). {After Lenuoyez.) 
aa' Line of attachment of 
external ear. 
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gradual creeping of epidermal cells over the walls of the 
cavity. For this purpose it is also necessary to pack the 
cavity with a certain degree of firmness. In from three to 
four months after the operation the cavity should be entirely 
papered with epithelium, and upon inspection its walls 
should have a dry, lustrous, pearly appearance. 

The after-treatment — the packing, cauterizing, etc. — is, 
however, both tedious and troublesome, and docs not always 
end in securing a covering of epithelium for the whole of the 
operation area. Thus the inner tympanic wall will frequently 
remain uncovered, leaving an exposed surface of mucous 
membrane, which may from time to time discharge pus or 
muco-pus. 

An important advance in the treatment of mastoid sup- 
puration has recently been advoctited by C'. A. Ballance, who 
recommends the covering of the whole of the walls of the 
antro-tympanic cavity by means of a large skin-graft. Other 
authorities, notably Siebenmann, had 
previously recommended the use of 
small Ticrsch grafts with a similar 
end in view.’ 

Ballance divides his operation into 
two distinct stages. The first opera- 
tion is designed to remove all bone 
disease, and is conducted upon the 
principles of the Schwartze - Stacke 
operation, the principal modification 
being his method of dealing with the 
cartilaginous flap. By means of a 
long and narrow knife the inferior 
wall of the canal is divided from 
within outwards well into the concha. 
The incision (Fig. 126) in'ciie concha 
is then carried with a curve upwards 
and backwards until it reaches the level of the anterior 
commencement of the helix. The flap thus formed is pushed 
upwards and backwards against the bone, forming a portion 
of the roof of the cavity, and is held in situ by means of two 
or three silkworm stitches passed through the pdjoining soft 



Fig. 12C).-- Line of In- 
cision IN Concha. 
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parts (Fig. 127). The cavity is now thoroughl}’ cleansed with 
warm i in 20 carbolic lotion, and packed with a long and 
narrow strip of gauze, the end of which is brought out through 
the enlarged meatus. The original skin incision is sewn 
completely up, and the usual dressings are applied. 

The Second or Grafting Operation.— In adults this is 
usually performed after the lapse of from ten to fourteen 
days ; in children, under favourable circumstances, it may 
be done at the end of a week. The day preceding the 
second operation the gauze plug is removed, and the cavity 
well irrigated with warm carbolic lotion. On the morning 
of the operation the cavity is washed out three or four times 
with warm sterile normal salt solution. 


When the patient is under the influence 
of an anaesthetic, the original incision 
is opened up and the soft parts drawn 
well forwards by means of a broad 
retractor. Ha^'inorrhage is now arrested 
by pressure, or 
by frequent 
syringing with 
warm saline 
solution. When 
the cavity has 
been thoroughly 
dried by means ^ 
of small pieces 
of dry gauze 
held upon a 
pair of angular 
forceps, its 
walls are seen 

to be covered ^ — Silkworm Sutures in Situ. 





by a delicate 

layer of pale pink granulation tissue, and it is to this layer 
that the graft is to be applied. A large skin-graft — li to 2 
inches square — is now cut from the thigh or arm by means 
of a razor or special grafting-knife, and is floated off into 
a flat dish containing warm sterile salt solution. It is now 
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carried to the wound upon a large ‘ lifter ’ (Fig. 128), the 
anterior extremity of which is placed against the outer or 
superficial edge of the anterior wall of the bony cavity. 
The graft is now coaxed on to this superficial edge, and 



also above on to the adjoining superficial edge of the roof 
of the cavity just belo\v the linea temporalis, and kept in 
position by means of long and delicate needle- probes 
(Fig. 129). By careful manipulation the graft can now be 
made to cover the following parts : 

T. The anterior wall of the cavity, formed internally by the 
anterior boundary of the tympanum and attic, and externally 
by the anterior wall of the enlarged osseous meatus. 

2. The anterior part of the roof of the cavity formed by 

— — < — III 



Fig. 129.— Straight and Angular Nkf-ule-proues. 


the tegmen tympani and the superior wall of the enlarged 
osseous meatus. 

3. The inner walls of the attic and tympanum. 

4. The tegmen antri. 

5. The ridge formed by the Fallopian aqueduct. 

6. The inner wall of the antrum. 

The graft is gently pressed ‘ home ’ against the bony walls 



O 

Fig. 130. — Steel Stoppers. 


of the cavity by means of specially constructed steel stoppers 
(Fig. 130), any air or blood which may be lying between the 
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graft and the underlying bone being carefully sucked up by 
means of a fine pipette (Fig 131). In this way the antro- 
tympanic cavity is lined by a continuous sheet of delicate 
epithelium. To protect this, a film of pure gold-leaf (,,s-.¥oo 
to ^ of an inch in thickness) is gently insinuated into the 
cavity, and pressed down b}’ stoppers until all eminences and 
depressions are accurately mapped out in gold. A thin strip 
of gau^e (cyanide or iodoform) is now gently packed into the 
cavity, and brought out through the external auditory meatus. 
The skin incision is carefully sewn up again, and the usual 
dressings are 
applied. The 
external dress- 
ings may be changed every day, or 
every second da}', if necessary, hut 
the deeper dressing should be left 
in sitti for a week, if possible. It 
is then carefully removed, and the Fig. 13 i.— Pipette. 
cavity inspected. The gold-leaf 

is removed at the end of ten days by a pair of angular 
forceps. Inspection of the cavity (provided ever}'thing has 
gone on favourably) should now show a dry epithelial surface. 
By this method recovery is much more rapid, and the 
numerous and painful dressings previously necessary are 
dispensed witli. 



Mastoid Disease in Influenza. 

The peculiar characteristics of mastoid disease in influenza 
are the severity of the inflalnmator}' process, the rapidity 
with which the bone is affected, and the tendency to the 
formation ol subcortical apical abscesses. It would seem 
almost as if the antral cavity and the surrounding mastoid 
cells enjoyed some peculiar immunity, so frequently is the 
purulent collection found to be subcortical and apical. In 
such cases pain is severe, and aggravated by the least pressure. 
Secondary periostitis is common, and if pus is not liberated 
at an early date, perforation of the cortex, and, more rarely, 
of the inner mastoid table, takes place. 

In the treatment of such cases the apical cells should be 
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freely opened up and curetted, and, if thought advisable, the 
antrum may be explored at the same time. Care should also 
be taken to secure free drainage from the middle ear by 
enlarging, if need be, any existing perforation, or by the 
removal of any succulent granulation tissue. Liberal diet 
and tonics are also indicated. 

Bezold’s Mastoiditis. 

In certain rare cases of purulent disease within the mas- 
toid cells, perforation of the bone may take place through 
the inner mastoid table in the neighbourhood of the digastric 
groove and under the deep cervical fascia. In such cases 
pus collects deeply in the neck, and forms a hard, brawny, 
and indurated swelling. It may track downwards towards 
the mediastinum, or inwards towards the pharynx. Such 
cases arc described as Bezold’s form of mastoiditis. 

Treatment , — It is necessary to open the mastoid antrum 
and to freely ablate the apical cells, and it is advisable also 
to make a counter opening low down in the neck, so that 
efficient drainage may be secured. This is best effected by 
passing a long probe downwards into the neck, following the 
course pus has taken, and then making it project outwardly, 
usually in front of the anterior border of the sterno-mastoid 
muscle. An incision is then made down on to the probe, 
and a drainage-tube drawn through. Free irrigation is now 
possible. The after-treatment is usually, however, somewhat 
tedious. 

Diabetic Mastoiditis. 

Patients suffering from diabetes are peculiarly liable to 
acute attacks of otitis media, and to rapid implication of 
the adjoining mastoid cells. The middle-ear 'affection may 
be comparatively slight, whilst extensive diseas.e is pro- 
gressing within the mastoid area. 

The main peculiarity of diabetic inflammation of the 
mastoid cells is the tendency which exists to the rapid dis- 
integration of bone and to the formation of sequestra, which 
may involve not only large portions of the pars mastoidea, 
but also of the tympanic walls. The discharge ib, as a rule, 
profuse, and is frequently blood-stained. 
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The diminished alkalinity of the blood has been said to 
have a definite relation to this destructive process by lessen- 
ing the activity of the antitoxin -forming cells. 

The presence of diabetic inflammation of the mastoid cells 
calls for early operative interference. Free drainage should 
be secured as soon as possible by paracentesis of the mem- 
brana tyrnpani and opening of the mastoid antrum. The 
main risk in such cases is from the administration of the 
anjEsthetic. Prior to any operative interference, rigid anti- 
diabetic diet should be prescribed and large doses of 
bicarbonate of soda ordered. 

When diabetes is complicated by albuminuria, operation 
is contra-indicated. 

Tubercular Disease of the Mastoid Process. 

Tubercular disease of the mucosa lining the mastoid 
antrum, and adjoining mastoid cells, may be primary or 
may be secondary to tubercular disease of the middle ear 
or other organs — e.^., lungs. In whatever way the tubercle 
bacillus reaches the middle ear or mastoid area, whether by 
aerial conduction along the Eustachian tube or by vascular 
conduction along bloodvessels or perivascular sheaths, it 
finds within the interstices of this region a habitat suitable 
for its development. In course of time minute tubercles, 
which become deposited in the mucosa, tend to coalesce, to 
undergo ulceration, and to lead to erosion of the under- 
lying bone. Extensive destruction of the septa between the 
mastoid cells leads to the formation of cavities containing 
broken-down tissue, fungmis granulations, and purulent 
debris. At times sequestra of large size form, and by their 
exfoliation expose important structures — e.g,, the dura, the 
sigmoid sinus, the labyrinth, etc. 

The peculiar characteristics of tubercular disease of the 
temporal bone are painless onset, erosion and painless destruc- 
tion of the mernbrana tyrnpani, early occurrence of facial 
paresis or paralysis, and enlargement of the periotic ganglia. 

The presence of such a group of symptoms, although 
suggestive of an underlying tubercular process, does not, 
however, prove it. The detection of bacilli in the dis- 
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charges from the part, or in the fungous granulations around 
sequestra, or the artificial production of tuberculosis in 
animals inoculated with fragments of diseased tissue, is 
necessary before a definite diagnosis can be made. 

Great destruction of the temporal bone may take place 
without any definite objective indications. The whole in- 
terior of the mastoid process, and even of the pars petrosa, 
may be converted into a mass of cheesy pulp, a mere frame- 
work of dense bone remaining, upon which the base of the 
brain is poised. 

Such cases usually occur in poorly-nourished children, in 
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Fig. 132.— Tubercular Mastoid Disease. Meningitis. Death. 


whom the powers of resistance are so diminished Ps to permit 
of the growth and development of the bacillus. 

Symptoms . — The main symptoms are objective in character, 
and consist in the presence of a free discharge, usually very 
foetid and occasionally blood-stained, the early appearance 
of facial paresis or paralysis, the early enlargement of the 
periotic ganglia, and the occasional formation of recurring 
and sluggish subperiosteal abscesses. Intercurrent attacks 
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of acute inflammation may take place, and are due to the 
action of pathogenic organisms — e.g., streptococcus, staphy- 
lococcus, etc. 

Course and Duration , — The general condition of the patient 
and the character of his surroundings will materially in- 
fluence the prognosis. At the best the outlook is not very 
hopeful, partly owing to the difficulty of eradicating the 
tubercular bone lesion, and partly also to the liability of 
such complications as meningitis, enteritis, marasmus, etc. 

Treatment , — The main indications arc to support the 
patient’s strength by the administration of plenty of good 
food, fresh air, and if possible, residence in the country or 
at the seaside. 

Locally, free retro-auricular drainage should be secured 
and. maintained, sequestra removed, and carious foci scraped 
and swabbed with pure carbolic acid or strong solutions of 
chloride of zme. Extensive operations are to be deprecated, 
owing to the almost invariably low state of vitality of the 
patient. 

The occurrence of secondary tubercular deposits in the 
middle ear or mastoid area in patients- suffering from pul- 
monary phthisis must be regarded as of serious import. In 
such cases operative measures are, as a rule, contra-indicated. 

Malignant Disease of the Mastoid Process. 

Malignant disease of the mastoid process may be primary 
or it may be secondary, and due to extension from surround- 
ing parts — c,g., parotid gland, middle or external ear, etc. 

It occurs either in the carpinomatous or sarcomatous form, 
the former being more common in those over forty years of 
age, the latter in children and adults. 

Sarcoma as a primar}' disease within the mastoid process 
is rare. Cases are, however, on record where it has invaded 
the mastoid area as the result of extension from the middle 
or external ears, the fibrous layer of the dura mater, the 
sheath of the auditory nerve, the parotid gland, etc. 

Sarcomata of the mastoid area are characterized by their 
rapid progress, their tendency to he'emorrhage and to the 
occurrence of facial paralysis, and by the formation of large 
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fungating masses of exuberant granulation tissue, which recur 
with great rapidity after removal. 

Occasionally the sarcomatous mass may be so soft and 
diffluent as to convey the impression of the presence of a 
subperiosteal abscess. 

The discharge which is present is usually very foetid and 
sanioiis. At a late stage in the course of the disease, the 
periotic ganglia may become enlarged. 

The pYoi^nosis depends upon the histological structure of 
the growth, its exact situation, and the age of the patient. 

Small round-celled sarcomata arc more malignant than 
large round -celled or spindle-celled growths, whilst the 
osteo-sarcomata are the least malignant of all. 

Treatment . — It is rare that mastoid sarcomata can be 
successfully eradicated. Free opening of the mastoid pro- 
cess may, however, be called for as a prophylactic measure 
to relieve pain and to afford drainage. 

Carcinoma of the mastoid is also rare as a primary disease, 
but is occasionally mot with as the result of extension from 
surrounding tissues — e,g., external car, external meatus, etc. 
Chronic suppurative middle-ear disecise would appear to be a 
fairly frequent predisposing cause. 

1 he main symptoms are constant and severe pain, inter- 
mittent haemorrhage from the ear, great enlargement of the 
periotic ganglia, facial paralysis, progressive inanition, and a 
tendency to the formation of secondary metastatic deposits. 

Treatment must be palliative. The liberal use of anti- 
septic irrigations gives a certain amount of relief. Opium, 
as a rule, has to be resorted to aJt an early stage, and should 
be freely given. 

Death as, as a rule, due to inanition, profuse haemorrhage, 
or to extension to the meninges. Sinus thromjDosis, or a 
secondary intracranial abscess, may, however, be the proxi- 
mate cause of a fatal issue. 

Cholesteatomata. 

Originally, cholesteatomata, or pearl tumours, we\re looked 
upon as distinct neoplasms (Virchow). In the present light 
of our pathological knowledge they are regarded as the 
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product of long-continued suppuration when accompanied 
by carious erosion of bone or ulceration of the mucosa. 
Microscopically, they consist of masses of epithelium more 
or less concentrically arranged, purulent debris, and choles- 
terinc crystals. They are found to swarm with micro- 
organisms, and by their gradual enlargement or growth 
erode the surrounding bony parietes, and often with 
dangerous results. The epithelial cells of which they are 
composed are derived partly as the result of an ingrowth 
of epithelium through a perforated tympanic membrane, 
and partly from the inflamed and suppurating mucosa of 
the middle ear or mastoid antrum, and from the carious 
and eroded bone with which they are usually associated. 
As they increase in size, the outermost cells become pressed 
up against the surrounding bone, and flattened out in such 
a manner as to form a spurious capsule. 

In size cholesteatomata vary immensely. At times they 
are quite small, and situated in the epitympanum ; at other 
times they may be as large as a walnut or a bantam’s egg, 
and occupy the greater part of the mastoid process, en- 
croaching at times upon the occipital region. Kven after 
removal they show a marked tendency to recur, but this is 
probably due to the fact that all the accompanyijig disease — 
carious bone — has not been completely eradicated. 

Symptoms . — Cholesteatomata may lie dormant within the 
middle ear or mastoid process for long periods without 
giving rise to any marked symptoms. Swarming as they 
do, however, with organisms, they are liable to be lit up into 
marked activity by intercurrent inflammatory attacks, with 
the result that suppuration is induced around them, with its 
accompanying risks and dangers. In such cases pain is a 
marked symptom, temperature rises rapidly, and septic?emic 
symptoms may be induced. 

Treatment . — If small, and situated in the attic, they may 
be removed by means of scoops, curettes, etc. Usually, 
however, it is necessary to perform a more elaborate opera- 
tion, opening the mastoid process, scooping out all purulent 
debris and succulent granulation tissue, and removing freely 
and completely all carious bone. 
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Some authorities — Rheinhardt — recommend the main- 
tenance of a permanent retro-auricular fistula ; others suggest 
lining the cavit)- with healthy skin according to the methods 
advocated by Siebenmann, Ballance, etc. 

If desired, the retro-auricular fistula may be subsequently 
closed by means of a plastic operation. 

Intracranial Complications Secondary to Suppurative 
Disease of the Middle Ear and its Adnexa. 

The various intracranial complications which follow chronic 
suppurative disease of the middle ear (much more rarely 
acute otitis media) may be classified as follows : 

Extradural abscess. 

Subdural abscess. 

Meningitis 

I leptomeningitis. 

Intracranial abscess [ 

i cerebellar. 

Thrombosis of the venous sinuses (especially of the 
lateral sinus). 

The paths along which pathogenic organisms travel to 
reach the interior of the cranium are as follows : 

1. Through carious erosion of bone — e.g., tegmen tympani, 
tegmen antri, labyrinth, etc. 

2. Along certain vascular, perivascular, or lymphatic 
channels ramifying between the cavity of the middle ear 
and the interior of the brain. 

3. Along fibrous trabeculae connecting the dura mater 
with the mucosa of the middle eat. 

4. Along unossified sutures — e,g., the petro-squamosal. 

5. Along certain nerve-sheaths — c.g., auditory, facial. 

The most frequent pathway is undoubtedly through carious 

erosion of some portion of the bony parietes of the middle 
ear and its adnexa, and the sites of election are : 

{a) The roof of the tympanum or mastoid antrum. 

(h) The inner and posterior wall of the middle ear in the 
neighbourhood of the groove for the lateral sinus. , 

(c) The posterior wall of the pars petrosa in the neigh- 
bourhood of the internal auditory meatus. 
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In these situations the bone separating the purulent focus 
from the dura mater is at no times very thick, is always 
perforated by minute apertures for the passage of small 
bloodvessels, nerves, and strands of connective tissue, and 
is even occasionally incompletely ossified. As the result, 
therefore, of ulceration of bone, or as the result of simple 
continuity or contiguity of tissue, pathogenic organisms may 
be readily conveyed to the interior of the cranium. 

Septic infection may also be conveyed along the sheaths 
of the auditory or facial nerves to the cerebellar fossa. As 
the result of chronic suppurative middle-ear disease, erosion 
of the inner tympanic wall may result. Should this erosion 
occur in the region of the stapedio-vestibular articulation, 
the vestibule is exposed ; if around the fenestra rotunda the 
cochlea becomes opened up, as it is also when the outer 
labyrinthine wall (the pars promontoria) is destroyed by 
caries. The labyrinth having thus been opened up, it is pos- 
sible for pus to track along the sheaths of the auditory or 
facial nerves through the lamina cribrosa to the cerebellar 
fossa. By destruction also of the bony walls of the aqueductus 
Fallopii in cases of middle-ear disease, septic organisms ma}'^ 
find their way to the interior of the cranium. 

The lymphatic plexuses surrounding the great blood- 
vessels which run in close relationship to the middle and 
internal ear may be the jneans of conveying infection. 
Thus the internal carotid artery, which lies upon the median 
side of the inner tympanic wall, may become infected, or the 
bulb of the jugular vein, which lies close to the floor of the 
middle ear (sometimes actually appearing in the middle ear, 
owing to a dehiscence in its floor), may become inflamed and 
ultimately thrombosed. 

Septic infection of the intracranial contents would doubt- 
less be muth more frequent than it is were it not for the fact 
that in old-standing cases of suppurative middle-ear disease 
the dura is prone to become thickened and soldered down by 
plastic inflammation to the underlying bone, or covered by 
a layer of protective granulation tissue. This conservative 
effort of Nature undoubtedly does much to check the progress 
of disease. As the result also of chronic inflammation, the 



222 


DISEASES OF THE EAR 


bony parietes of the infected cavities may become thickened 
and sclerosed, thus offering a formidable barrier to the spread 
of pathogenic invasion. 

Extradural Abscess. 

By the term ‘ extradural abscess ’ is meant a collection 
of pus between the dura mater and the underlying bone. 
The usual sites of such purulent collections, when secondary 
to suppurative middle-ear disease, are (i) over the tegmen 
tympani or tegmen antri, and (2) in the neighbourhood of 
the sigmoid sinus. In this latter situation they are fre- 
quently associated with thrombosis of the lateral sinus. 
Extradural abscesses occur fairly frequently in association 
with acute septic otitis media, but more usuall}^ in associa- 
tion with chronic suppurative processes. In an analysis 
of twenty uncomplicated cases, Grunert found that twelve 
were due to acute suppuration of the middle car and eight 
to chronic disease. 

In a case coming under the writer’s care, and following 
acute otitis media, suppuration from the middle ear had 
ceased, and the perforation had cicatrized. The extradural 
collection was opened, with immediate relief to all symptoms. 
In cases of this description, several of which have been 
recorded, the pneumococcus has been found in the pus in 
great abundance. 

In size they vary within wide limits, at times being 
small and at other times containing several ounces of pus. 
Frequently their size is limited by sutural lines. The dura 
mater covering such abscesses gradually becomes thickened, 
softened, and of the consistency of wet wash-leather. At 
various points it may become perforated so as to present a 
sieve-like appearance, or its surface may become studded 
with buds of oedematous granulation tissue, which may 
penetrate through the bony erosions previously spoken of, 
and hang down into the middle ear, or into the cavity of the 
mastoid antrum. In cases which have lasted some consider- 
able time the purulent collection may erode the underlying 
bone, and, by the formation of a fistulous opening, point 
externally in the form of a subperiosteal abscess. Such 
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abscesses may appear in the squamo-parietal region. The 
surrounding bone is usually discoloured, and is frequently 
much softened. An extradural abscess, when situated in the 
middle cranial fossa, may communicate with a temporo- 
sphenoidal abscess or with the pia-arachnoid cavity ; when 
around the lateral sinus, with a cerebellar abscess. 

Symptoms . — Pain is at first complained of, and from being 
local, gradually becomes more diffuse, so as to spread over 
the side of the head. The temperature, which at the 
commencement of the disease is slightly elevated, becomes 
ultimately subnormal, and in cases where the collection of 
pus is large and the increase of intracranial tension great, 
markedl}^ subnormal. If associated with a concomitant sinus 
thrombosis, special symptoms arc masked by the more severe 
constitutional disturbance caused by the thrombosis. 

Treatment . — The first indication is to treat the septic focus 
within the middle ear or mastoid area, which is the exciting 
cause of the extradural abscess. To do this it is necessary 
to freely explore the antrum and the cavity of the middle 
ear. By doing so the path along which pus has spread to 
the interior of the cranium may be found, and should be 
followed, all softened bone and exuberant granulation tissue 
being freely scraped away so as to expose the abscess cavity. 
Any exuberant granulation tissue growing from the dura 
should be gently scraped, and the raw surface swabbed with 
strong chloride of zinc solution or pure carbolic acid. The 
cavity, having thus been thoroughly cleansed, is loosely 
packed with iodoform or cyanide gauze, and encouraged to 
fill up with health}^ granulation tissue. 

Prognosis . — In uncomplicated cases of extradural abscess 
the prognosis is good. Where there is an associated -throm- 
bosis of th*e lateral sinus or an intracranial abscess, the 
prognosis is naturally not so good, and where a general 
suppurative pia-arachnitis has been set up the case must be 
regarded as quite hopeless. 

Subdural Abscess. 

As the result of pathogenic invasion the arachnoid mem- 
brane may become adherent to the inner layer of the dura 
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on the one side and to the pia mater upon the other. 
This soldering together of the tissues by plastic exudation 
forms a barrier, which prevents the occurrence of diffuse 
leptomeningitis, and which at the same time tends to 
resist further microbic invasion from without. Should any 
access of inflammation take place, purulent degeneration 
of the tissues may result, with formation of a subdural 
abscess. This abscess, limited as it is by the adhesions 
previously spoken of, may by pressure erode the pial layer 
and set up superficial cerebral ulceration, or, by breaking 
down "the existing adhesions, cause diffuse septic lepto- 
meningitis. 

Such localized abscesses are amenable to surgical inter- 
ference. Where symptoms indicate their presence, careful 
search should always be made for any fistulous tract leading 
into them, such tracts being frequently situated within buds 
of oedematous granulation tissue protruding from the dura. 
At other times it may be necessary to incise the dura in 
order to expose the arachnoid cavity. 


Meningitis— (I) Pachymeningitis; (2) Leptomeningitis. 

Meningitis, as a complication of otitis media, is usually sup- 
purative. It may, however, be non- suppurative or tubercular. 
The s}'mptoms to which it gives rise are of an irritative 
character, and vary to some extent according to whether the 
inflammatory process is basal or vertical. Pain is constant 
and severe, and generally radiates over the head. It may 
in rare cases be local or unilateral. There is marked in- 
tolerance of light and sound, hyperaesthesia of the skin and 
muscles, muscular twitchings or rigidities, retraction of the 
head, stiffness of the muscles of the neck, great restlessness, 
and frequent convulsions. Vomiting of the cerebral type is 
an early and distressing symptom. In uncomplicated cases 
the temperature is usually high, and remains so. The pulse 
is quick, full, and soft, except in- the later stages of the 
disease, when it becomes very weak and rapid. Tache 
cerebrale may or may not be present. 

As the disease advances, these symptoms are all intensified, 
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the patient becoming at times quite maniacal. Optic neu- 
ritis may or may not be present. It is more common in 
basic than in vertical meningitis. The pupils, at lirst con- 
tracted, gradually become dilated, sluggish, and often un- 
equal and immobile. Strabismus is frequent, ptosis occa- 
sional, and nystagmus rare. As the disease progresses, 
delirium supervenes, whilst paresis or paralysis of certain 
muscles or groups of muscles is not uncommon. 

The mental condition of the patient also becomes affected, 
wild delirium, constant chattering, and great irritability 
being present. P'rom this state the patient passes into one 
of coma, the pulse becoming small, irregular, and rapid, the 
respirations shallow and of the Cheyne- Stokes type, and 
the temperature high. Incontinence of urine and feces, low 
muttering delirium and occasional convulsions foreshadow 
the end. 

Some writers attach considerable importance to what is 
known as Kernig’s sign. When the patient is seated upon 
the edge of the bed, it will in cases of meningitis be found 
very difficult, if not impossible, to extend the leg upon the 
thigh, owing to the strong contraction of the flexor muscles. 

Examination of Ccrebro-Spinal Fluid . — In many cases of 
intracranial disease following otitis media suppurativa, it is 
extremely difficult to come to an exact diagnosis. One 
lesion may complicate another, and the symptoms of one 
affection may simulate those of another. An analysis of 
the cerebro-spinal fluid is frequently of value in differential 
diagnosis. Normally, this fluid, whose specific gravity is 
1010 or less, contains either no albumin, or at most a 
mere trace. In cerebral abscess the epantity of albumin is 
slightly increased, whereas in meningitis it is markedly so. 
The presencQ of more than i per cent, of albumin is held 
to be pathognomonic of the presence of meningitis. The 
presence of pus or broken-down leucocytes in the escaping 
fluid is diagnostic, whilst bacteriological examination may 
reveal the organisms present — e.g.^ streptococcus, tubercle 
bacillus, etc. 

To perform lumbar puncture, the skin of the region to be 
operated upon must be thoroughly cleansed and rendered 

15 
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aseptic. When the patient has been anaesthetized, an 
aspirating needle of medium size should be thrust through 
the intervertebral space between the third and fourth or 
fourth and fifth lumbar vertebrae, the puncture being made 
exactly in the middle line. 

At a depth varying from 2 to 8 centimetres, the needle will 
enter the spinal canal- The fluid, if under great tension, 
will spurt out ; if not, it will exude drop by drop. It should 
be at once analyzed, and cultures prepared. When the 
needle is withdrawn, the puncture should be antiseptically 
sealed up. 

In suppurative leptomeningitis the course of the disease is 
usually more acute than in pachymeningitis, is attended by 
more severe symptoms, and if diffuse, is invariably fatal 
In pachymeningitis on the other hand, the process may be 
localized, may be associated with an extradural abscess, and 
may run a slower and less severe course. The prognosis is 
also better, recovery frequently taking place. 

Both pachy- and lepto-meningitis arc frequently associated 
with other lesions — e,g,y abscess, thrombosis, etc. — and the 
symptoms of the one may mask those of the other. Thus in 
thrombosis the rapid and severe oscillations of temperature 
mask the temperature of the meningeal attack, whilst if 
associated with a large extradural collection of pus the pain 
may be mainly local and the temperature normal or sub- 
normal owing to the increasing intracranial pressure and 
consequent depression of the vital centres. 

Cases of acute diffuse leptomeningitis may prove fatal 
within from a few hours to a fev/ days. The severity of the 
infection and the site of the lesion materially modify the 
course of the disease. 

Treatment . — If localized and associated with an extradural 
abscess, free drainage should at once be secured by tapping 
the abscess cavity and irrigating it thoroughly with anti- 
septic solutions. (Edematous granulation tissue sprouting 
from the dura should be gently scraped, and pure carbolic 
acid or strong solutions of chloride of zinc (grs. xx. to xl. to ^i.) 
applied to the raw surface, whilst all diseased bone in the 
neighbourhood should be removed with a Volkmann’s spoon* 
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The cavity should be then packed with an antiseptic gauze, 
and the usual dressings applied. 

In diffuse leptomeningitis little or nothing can be done 
beyond the use of palliative measures. The application of 
ice to the head, mustard to the nape of the neck, and the 
withdrawal of blood by means of leeches, undoubtedly gives 
relief for a time. Large doses of iodide of potassium or of 
quinine and injections of antistreptococcic serum (when by 
means of lumbar puncture the streptococcus has been proved 
to be the organism present) should be tried. The bowels 
should be kept well open by some mercurial preparation, and 
a light and easily digested diet ordered. 

Where plastic exudation has cemented the meshes of the 
pia-arachnoid firmly to one another, the process may become 
localized. In such cases a very careful search should be 
made for any fistulous tract leading through the dura mater 
into the subarachnoid cavity, and if found should be freely 
opened up, the cavity thus exposed being cleansed and lightly 
packed. A concomitant superficial suppurative encepha- 
litis could be reached in this same way and antiseptically 
cleansed. 

Intracranial Abscess. 

Intracranial abscesses secondary to ear disease are most 
frequently Inet with in the lateral lobe of the cerebellum 
and in the temporo-sphenoidal lobe, and usually in close 
proximity to the septic focus within the ear, to which 
they owe their origin. They are twice as frecpiently met 
with in the cerebellum as jn the cerebrum, and when so 
situated are at times associated with an extradural abscess 
around the i^iigmoid sinus or with thrombosis of the sinus 
itself. Both cerebral and cerebellar abscesses are more 
common on tKe right side than on the left. They are 
also, although rarely, found within the pons Varolii, the 
crus cerebri, and the occipital or frontal lobes. 

Usually only one abscess is found. Occasionally however, 
they may be multiple, and at times one abscess may be 
found within the cerebrum and another within the cere- 
bellum. In a few instances an abscess has been found to 

15—2 
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have developed upon the side opposite to that upon which 
the ear disease is present. 

An intracranial abscess may lie latent for a considerable 
period of time, and may only be stirred up into activity by 
some such exciting cause as a blow or a fall upon the 
head, etc. 

It is important to note that the abscess is usually situated 
in close proximity to the septic lesion within the middle ear 
or mastoid cells to which it owes its origin, and at times 
this abscess cavity may communicate by means of a carious 
aperture through the tegmen tympani or antri with the 
cavity of the middle ear. Occasionally abscesses have been 
known to have completely drained themselves along such 
tracts. Where the' abscess is situated at some distance from 
the initial lesion within the middle ear — a healthy layer of 
brain tissue intervening — the pathogenic infection will be 
found to have been carried along vascular or lymph sheaths 
running between the middle ear and the interior of the 
brain substance. At times the dura mater in the neigh- 
bourhood of the abscess cavity will be found adherent to 
the underlying bone, or in a state of necrosis, and sometimes 
perforated. 

Certain symptoms are common to intracranial abscess in 
whatever part of the brain it may be situated, whilst other 
symptoms are of great value in differential diagnosis, and 
serve to indicate the position of the abscess cavity. Unfor- 
tunately, it is by no means always possible to determine its 
locale ; hence a minute study of the condition of the middle 
ear and its adnexa, and of all available symptoms, is necessary 
before coming to any definite conclusion upon this point. 

General Symptoms . — Pain is a symptom which is always 
present, and which is usually severe and continuous. It 
may be situated over the abscess cavity, but more frequently 
it is not, and its situation cannot, in most cases, at any rate, 
be regarded as of any real localizing value. It may intermit 
for a time, but more usually lasts throughout the whole 
course of the disease. It may be increased by pressure, 
and more especially by percussion over the ' suspected 
area. 
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Temperature . — In the acute stages of abscess formation the 
temperature is considerably elevated. Later on it falls, and 
usually becomes subnormal (Fig. 133). It may, and usually 
does, remain subnormal in uncomplicated cases. Should 
meningitis coexist, or should the abscess rupture into a ven- 
tricle or into the pia-arachnoid cavity, it becomes markedly 
elevated, and remains so until the end. 

The Puhe-rate . — In the initial stages of the disease the 
pulse is rapid, but as pus forms and as intracranial pressure 



Fig. 133. — Temperature in a Case of Temporo-Spiienoidal Arscess. 
Operation. Recovery. 


increases, it becomes slower and slower, and may not exceed 
40 beats per minute. 

Respiratim . — As intracranial pressure increases, the re- 
spiration r?-te , becomes slower, and may not exceed 12 per 
minute. In abscess of the cerebellum, paralysis of respira- 
tion may suddenly supervene, and cases have been known 
where all respiratory movement has ceased some time before 
the heart’s action has given out. Cheyne-Stokes’ respiration 
is by no means infrequent in such cases. 

The Digestive System . — The tongue is coated with a thick 
fur, the teeth are often covered with sordes, and the breath 
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is consequently foul. Nausea and vomiting are very common, 
the vomit being usually of a bilious type, and quite uncon- 
nected with the partaking of food (cerebral vomiting). 

In cerebellar abscess vomiting is prone to be particularly 
distressing. Constipation is a marked feature, and the 
abdominal wall is usually much indrawn and flattened. 
Rapid inanition is at times a marked feature of the 
disease. 

Eye Symptoms . — In the early stages of abscess formation 
photophobia is complained of, and the pupils arc usually 
small and contracted. In the later stages of the disease they 
are frequently unequal, one being dilated, the other con- 
tracted and irresponsive to light. In cases of temporo- 
sphenoidal abscess, paralysis of the third nerve is not 
uncommon, leading to such symptoms as ptosis, loss of 
accommodation, downward and outward movement of the 
eyeball, etc. Optic neuritis may or may not be present. In 
an analysis of 635 cases of intracranial disease following 
otitis media suppurativa, Gradenigo {Annal. des Mai. de 
V Oreille, December, 1898) found 172 cases where an ophthal- 
moscopic examination had been made. Papillitis was 
present in 41 per cent, of uncomplicated cases of extra- 
dural abscess ; in 59*6 per cent, of cases of sinus thrombosis, 
with or without an accompanying extradural abscess ; in 
57’9 cent, of cases of cerebral abscess, simple or com- 
plicated with sinus thrombosis ; in 60 per cent, of cerebellar 
abscesses, simple or complicated with sinus thrombosis ; and 
in 48*9 per cent, of cases of leptomeningitis, simple or 
complicated with sinus thrombo^s. 

Papillitis is thus most frequently met with in cases of 
cerebellar abscess and septic thrombosis, and least frequently 
in cases of extradural abscess. 

Drowsiness . — As intracranial pressure increases, the patient 
becomes more and more drowsy, and his mental faculties 
more and more blunted (slow cerebration). If roused from 
this state of lethargy to answer a question, the answer is 
given, as a rule, correctly, but with great deliberation and 
effort. In the middle of the answer, the patient may lapse 
into a state of torpor. His wish is apparently to be left 
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alone to dose, although actual sleep is, as a rule, denied him. 
From this condition he may pass into deep coma, from which 
it may not be possible to rouse him. 

Paresis and Paralysis . — As has been already remarked, 
the third nerve may be implicated in temporo-sphenoidal 
abscess, leading to such symptoms as ptosis, external stra- 
bismus, fixed and dilated pupil, etc. 

The seventh nerve maybe implicated in its course through 
the middle car, leading to paralysis of the same side of the 
face ; if implicated cortically, the paralysis is upon the side 
of the face opposite to the existing ear lesion, and is usually 
only partial, whilst the sense of taste in the anterior two- 
thirds of the tongue is unaffected. 

Paralysis of the eighth nerve is frequently found in cases 
of cerebellar abscess. 

Aphasia, either motor or sensory, may be present. Motor 
aphasia may be due either to 
direct pressure upon Broca’s 
convolution when the abscess 
cavity is situated within the left 
temporo - sphenoidal lobe and 
well forwards, or to pressure 
upon the conducting paths from 
the cortex through the internal 
capsule or corpus callosum ; 
sensory aphasia when the ab- 
scess is situated upon the left 
side, and in the upper and pos- 
terior part of the first temporo- 
sphenoidal convolution. 

Paresis of the muscles of 
the arm or leg of the opposite 
side of the body is fairly fre- 
quent ; complete hemiplegia rs j 
rare. * 

The accompanying scheme Tki. 134 — Motor Tracts. 

(a vertical section of the 

temporo-sphenoidal lobe) shows the motor tracts from the 
cortex to the periphery. 
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In certain cases the hemiplegia or hemiparesis is due to 
direct pressure upon the motor tracts ; in other cases to 
actual implication of the motof paths in the morbid process. 

When the paralysis is of cortical origin, the face centre is 
the one first affected, then the arm and leg. When of cap- 
sular origin, the order is exactly reversed. 

Temporo-Sphenoidal Abscess. — Special Localizing Symp-^ 
toms. — These may be arranged as follows : 

1. Paral^’sis of third nerve, with oculo-motor phenomena. 

2 . Paresis or paralysis of opposite side of body of cortical 
or capsular origin. 

3. Convulsive seizures, beginning upon the opposite side 
of the body and finally becoming general. 

4. Exaggerated tendon reflexes of opposite side. 

5. Motor aphasia (occasional). 

6. Sensory aphasia (occasional). 

7. Cutaneous anaesthesia of opposite side of body. 

Cerebellar Abscess. — Special Localizing Symptoms. — 

I. Recent researches by Risien Russell tend to show that a 
certain control over the muscular movements of the same 
side of the body is exercised by the cerebellar lobes. In 
cases of abscess there is frequently found some inco-ordina- 
tion in these movements — c.g., a tendency to fall to the 
side opposite to that upon which the abscess is situated, a 
tendency to fall forwards or backwards, etc. 

2. In some few cases brachial or crural paralysis or paresis 
has been observed where the abscess has been situated 
medially, and has been exerting pressure upon the upper 
regions of the spinal cord or the dentate nucleus. 

3. Occipital pain of an unusually severe character is fre- 
quently present in cerebellar abscess, and is generally much 
increased by percussion. Marked retraction of the head is 
worthy of note. 

4. Severe vomiting and frequent yawning are more common 
in cerebellar than in cerebral abscess, and tend to produce 
the marked prostration of the patient which is such a 
prominent feature. 

5. Papillitis is more frequently present in cerebellar abscess 
than in any other form of intracranial complication. 
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6. Conjugate deviation of the eyes to the opposite side, and 
nystagmus towards the same side, are important symp- 
toms. 

7. The knee-jerk upon the same side may be exaggerated. 

8. Nerve deafness is frequently present. Cutaneous sensi- 
bility is unaffected. 

^ 9. The position assumed b}- the patient as he lies in bed 
is typical — viz., curled up, with flexed limbs and upturned 
face. 

Treatment of Intracranial Abscess. — When a diagnosis 
of the existence of an intracranial abscess has been made, 
no time should be lost in attempting to evacuate the pus. 
Minute care should be bestowed upon the general prepara- 
tion of the patient and upon the preparation of the operation 
area. 

General preparation consist in the administration of a 
dose of opening medicine, light, easily-digested food, and, if 
need be, one or two teaspoonfuls of brandy just prior to 
the operation. 

Local Preparation . — The hair for several inches round the 
part to be operated upon is to be shaved, and the scalp well 
washed with soap and water. Turpentine should then be 
freely used, and finally the whole operative area scrubbed 
with ether, so as to effectually remove all grease, etc. The 
head should then be wrapped up in lint soaked in a glycerine 
solution of perchloridc of mercury (r : 1,000), or of carbolic 
acid (i : 40), and covered with rubber tissue. 

The room in which the operation is to take place should 
be well heated. 

Ancesthesia . — Experience has shown that chloroform is the 
anaesthetic par excellence for these cases. It should be ad- 
ministered carefully and slowly. Should paralysis of respira- 
tion threaten, 6r actually take place, the operation should be 
proceeded with as quickly as pdssible whilst artificial respira- 
tion is kept up. 

The first step in the operation, except under very excep- 
tional circumstances, is the opening up and the inspection of 
the cavity of the middle ear and adjoining mastoid antrum 
and cells. By means of a good search-light, it may be pos- 
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sible to discover a fistulous tract in the bone which com- 
municates with the abscess cavity, and along which pus is 
oozing. In such cases the tract should be enlarged by means 
of a sharp spoon, so as to secure free drainage. The abscess 
cavity may subsequently be exposed by external operation, 
and thorough drainage established. 

The incision through the soft parts should be semicircular^ 
so as to produce a good-sized flap with its base uppermost. 
All bleeding-points should now be secured and tied. In 
mapping out the point at which the pin of the trephine is to 
be applied, it should be borne in mind that almost all intra- 
cranial abscesses develop in close proximity to the exciting 
septic lesion within the middle ear, and that to secure effi- 
cient drainage the opening into the abscess cavity should be 
made so as to, as nearly as possible, drain the abscess at its 
lowest level. 

A trephine of from five-eighths to three-quarters of an inch in 
diameter, and with its cutting edge outside (Horsley, Cotterill) 

(Fig. 135), should be used, and 
^ its centre pin placed at a point 
seven-eighths of an inch above 
the suprameatal spine. The disc 
^ bone thus removed will expose the 

dura covering the base of the middle 
;l fossa, and the tegmena antri et tympani. 

i Should sufficient bone not be cut away 

j! L by means of this trephine opening, more 

! I ; may be removed by cutting forceps (Hoff- 

? p|| mann’s), Cryer’s drill or burrs. 

||ll|ll C. A. Ballance advocates removing a 

bV.. 135.-TREPHINE. parallelogram of bone ij inphes antero- 
posteriorly and i inch vertically, the lower 
edge of the parallelogram* corresponding 
with the lower edge of the trephine opening, whilst three- 
quarters of an inch of its antero-posterior extent should lie 
behind the centre of this aperture and i inch in front. 
Ample room is thus secured for dealing with the abscess 
cavity, and for inspecting and treating, if necefesary, the 
roof of the middle ear and mastoid antrum. 
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The same principle — that of making a large bone aperture 
— should be employed when searching for cerebellar abscess. 
A five-eighths of an inch trephine should be placed so that its 
anterior edge touches the posterior border of the mastoid pro- 
cess, and its upper edge lies just below Reid's base line. The 
disc of bone thus removed will expose the anterior part of the 
cerebellar lobe, and possibly the edge of the vertical portion of 
the sinus. The opening is most advantageously enlarged in 
a backward direction, and should be so enlarged as ultimately 
to measure from to i J inches antero-posteriorly and i inch 
vertically.'^ As it is somewhat difficult to remove bone after 
the dura has been incised and the brain cortex possibly 
bulging, it is advisable to see that all the bone which it is neces- 
sary to cut away is cut away before the soft parts are inter- 
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fered with. The dura should be incised by means of a sharp 
knife, the line of incision being crescentic with its base upper- 
most. If an abscess is present, marked bulging through the 
opened dura will at once take place. 

In certain cases, and when the abscess is just under the 
cortex, its situation may be revealed by palpation. In most 
cases it will have to be searched for with the aid of such 
instruments as pus-searchers, trocar and cannula, grooved 
director, knife, etc. Care should be taken, whichever instru- 
ment is used, that in intrMucing it through the cerebral 
cortex no vessels are wounded. The main objections to the 
use of pus-searchers or cannulae are that, even if they do 
penetrate the abscess cavity, the pus may be so thick as not 
to flow, or, on the other hand, the instrument may fail to 
penetrate the capsule, or, if it does penetrate it, may pass 
completely through the cavity. 

* This rule (Fig. 136) will be found useful for measuring these dis- 
tances upjr>the skull. The flat bone index that accompanies it indicates 
the estimated distances of the dura mater from the surface, and the 
points of attack by]^the trephine. 
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The best searcher is the blade of a long flat knife passed 
through the cortex in the direction of the supposed abscess 
cavity. Should pus be struck, a fine pair of sinus forceps 
should be passed parallel to the blade of the knife, and opened 
when within the abscess cavity. In this way pus will readily 
escape, and before the forceps are removed a rubber drainage- 
tube of sufficient calibre should be introduced. Some sur- 
geons prefer decalcified chicken-bone drainage-tubes or silver 
tubes. Rubber drainage-tubes will, as a rule, be found the 
most serviceable and the easiest of adaptation. After all pus 
has escaped, the cavity may be washed out with normal 
sterilized saline solution or weak carbolic lotion (i : 40). To 
secure free exit for the lotion, irrigation should be conducted 
through a small tube attached to a syringe, one half or one 
third of the diameter of the tube which is in situ. 

In acute abscesses irrigation is both unnecessary and in- 
advisable ; in chronic abscesses, where there is a thick capsule, 
it is useful, and should be employed. The drainage-tube 
should be left in situ for days, and should only be shortened 
when the abscess cavity, as the result of the healing process 
and consequent contraction, tends to push it outwards. An 
opening must be cut in the flap, and the tube drawn through 
and retained by sutures. The wound is now to be thoroughly 
cleansed with warm i : 1,000 bichloride of mercury solution 
and the soft parts sewn up. In exceptional cases, as, for 
instance, where there has been a concomitant superficial en- 
cephalitis, it may be deemed more prudent to avoid suturing 
the soft parts. Cyanide or iodoform gauze dressings are 
then to be applied. , 

After-treatment , — The patient should be kept perfectly quiet 
in a darkened room, and fed upon light easily-digested food. 
Should sickness persist, probably nothing is bqjter than hot 
water given in large quantities and frequently. Constipation 
should be combated by gray powder, calomel pills, enemata, 
etc. The state of the dressings, the temperature, and the 
pulse-rate are the best indices of the patient’s condition. If 
possible, the dressings should be left undisturbed for several 
days. 

In cases where drainage is not satisfactory, and where 
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there is a re-accumulation of pus, pain will again become 
a prominent symptom, and will be associated with signs 
of cerebral irritation, falling temperature and pulse-rate. 
Under such circumstances, the dressings should at once be 
removed, and, if necessary, the wound reopened. It is pos- 
sible that a second abscess may exist within the brain. 
Should the symptoms continue in spite of efficient drainage 
from the abscess first tapped, careful exploration should be 
made with the finger for any tense swelling within the brain 
substance. On the other hand, an acute abscess may form 
after evacuation of the original abscess, as indicated by rapid 
rise of temperature, pain, restlessness, delirium, retraction of 
the head, etc., and call for immediate treatment. When all 
pus has ceased to flow, the drainage-tube should be removed 
and the wound allowed to close. 

In certain cases a hernia cerebri may develop and cause 
great trouble. Whether due, as maintained by some, to 
sepsis, or by others to altered intracranial tension, it re- 
quires careful handling. Graduated pressure by means of 
antiseptic dressings, elastic bandages, or thin sheets of 
sterilised lead, may be tried, or more bone may be cut away, 
so as to relieve tension. Shaving off portions of the pro- 
truding cortex should be avoided. 

Where doubt exists as to the exact situation of the abscess, 
Percy Dean has proposed placing the pin of the trephine i inch 
behind and a quarter of an inch above the external auditory 
meatus. By removing a disc of bone in this situation, it is 
possible to explore both the temporo-sphenoidal and the 
cerebellar lobes, whilst Artluir Barker states that an opening 
made i inch above and behind the centre of the external 
auditory meatus will enable a careful search of the whole 
temporal lobe to be made. 

* t 

♦ 

Septic Thrombosis of the Sigmoid Sinus. 

In cases of old-standing*purulent middle-car disease, ulcera- 
tion of bone may extend until the groove of the lateral sinus 
is opened* up. An extradural abscess is thus prone to form 
around the sinus and to lead to an inflammation of its walls. 
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As a result of this a phlebitis of the sinus is set up, ending in 
the formation of a thrombus. This thrombus rapidly becomes 
septic, and tends to occlude the blood-stream. In course of 
time, as the result of the action of micro-organisms, the 
thrombus becomes softened, broken up, and disintegrated. 
Detached particles are carried away to distant organs by 
the general blood-stream, there to set up embolic metastatic 
abscesses. 

In other cases the minute venous radicles which ramify 
between the mucosa of the mastoid cells and the walls of 
the lateral sinus become infected and thrombosed, and are 
the means of conveying septic organisms from the primary 
focus of suppuration to the interior of the sinus, there to set 
up a septic inflammation of its walls with secondary throm- 
bosis. In yet other cases the bulb of the jugular vein, lying 
as it docs in close contiguity to the floor of the middle ear, 
becomes infected as the result of septic disease within the 
tympanic cavity. 

Symptoms , — The most important symptom of the presence 
of lateral sinus thrombosis is the occurrence of repeated 
rigors. At first these rigors may be slight, and at intervals 
of hours or even days, but as the septic process invades the 
system, they become much more frequent and severe. The 
temperature rapidly rises from a normal or even a sub-normal 
state to 103^ or 105” F. Such rapid oscillations of temperature 
(Fig. 137) are characteristic of thrombosis. Profuse sweat- 
ing follows as the temperature begins to fiill. During the 
height of the rigor the patient's teeth chatter, and the bed 
upon which he lies is audibly shaken. The pulse, which in 
the early stages of the disease is rapid and full, gradually 
becomes slower and softer as the septic intoxication increases. 
Headache is always complained of, and as a rule is general. 
If intracranial abscess or meningitis co-exist, it is severe and 
continuous. Local pain is also as a rule present, and may 
be elicited by pressure over the sinus or by deep pressure 
over the upper part of the posterior cervical triangle. In 
cases where the thrombotic process invades the jugular vein 
in the neck, pain is complained of along its course.* In such 
cases the vein may be felt as a hard indurated cord in the 



THROMBOSIS OF THE SIGMOID SINUS 


■39 



240 


DISEASES OF THE EAR 


neck, painful on pressure. The lymphatic ganglia about the 
angle of the jaw are prone to become enlarged and tender, 
and in advanced cases may break down, forming deep-seated 
abscesses. Owing to the obstruction to the outflow of blood 
through the mastoid and other emissary veins, the superficial 
tissues over the mastoid and occipital areas frequently become 
cedematous. This is known as Griesinger’s sign. 

In course of time minute particles become detached from 
the thrombus, and are carried by the general blood-stream 
to distant organs, there to become lodged and to set up 
embolic septic abscesses. The organs most frequently impli- 
cated are the lungs, the pleurae, the brain, the kidneys, liver 
and spleen. Metastatic abscesses may also develop in any 
of the larger joints or in muscles. General pyo-septicaemia 
is thereby induced, with all its attendant risks and dangers. 

Special Pulmonary Symptoms . — When a minute embolus 
becomes detached and lodged within the pulmonary tissues, 
a patch of septic pneumonia is produced. This tends to 
spread rapidly until the whole lobe, and even the whole 
lung, becomes implicated. The patient’s temperature keeps 
elevated ; he is troubled with a constant hacking cough, and 
expectorates considerable quantities of blood-stained secre- 
tion. The septic process may be so acute as to destroy the 
surrounding lung-tissue and to produce a gangrenous form 
of pneumonia. The breath now becomes extremely fcetid, 
the expectoration profuse, fcetid, and blood-stained, whilst 
small portions of broken-down and necrotic lung-tissue may 
be brought up. Where the pleura is involved great pain is 
complained of, and the movements of respiration are per- 
formed w^ith difficulty. Considerable effusion into the pleural 
cavity may take place, with consequent dyspncea 

Treatment . — In the treatment of sinus thrombosis of septic 
origin immediate steps must be taken to prevent the dis- 
semination of infected particles of clot to distant parts of 
the body. This object is best attained by exposing the 
sinus, clearing out the thrombus,' and either packing its 
proximal end or tying the internal jugular vein in the 
neck. 

By so doing, the main channel along which septic emboli 
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travel to the heart, and thence to more distant organs, is 
occluded. 

The sinus may be reached (i) by a backward extension of 
the opening made to expose the mastoid antrum, its knee 
being usually found half an inch behind the centre of the 
posterior wall of the antrum ; (2) by placing the pin of a 
trephine upon Reid’s base-line half to three-quarters of an 



Fig. 13S.— Radiogram showing Course of Sinus and Trephine Openings 
OVER Temporo-Sphenoidal Lobf: and Ckreuellum. 


inch behind the centre of the posterior wall of the external 
auditory meatus and removing a disc of bone ; (3) by re- 
moving a diijc: of bone as recommended by P. Dean, as done 
in suspected causes of intracranial abscess (p. 237). 

In certain cases pus will be fpund around the sinus (extra- 
dural abscess) without any thrombosis existing. Palpation 
will at times reveal the presence of a thrombus. The absence 
of all movement during respiration is an important sign, but 
the most definite information is gained by exploration with 
a hypodermic needle. A carefully-sterilized needle is passed 

16 
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into the sinus. If no blood be withdrawn, the existence of a 
thrombus is established. On withdrawal, the needle frequently 
has a foetid smell. In certain cases, owing to the lumen of 
the sinus not being completely obliterated, blood is with- 
drawn, and is usually foetid. Occasionally pus may be drawn 
into the syringe. 

It having been ascertained that the sinus does contain a 
septic clot, from three-quarters df an inch to i inch of the 
bone covering the sinus in the direction of the torcular Hero- 
phili should be removed by bone forceps, so as to give ample 
room for farther manipulation. The sinus is now to be slit 
up in a backward direction, and the thrombus scraped out by 
means of a sharp spoon until there is a free flow of blood 
from its distal end. The sinus should now be packed with 
strips of iodoform gauze well dusted with iodoform and 
boracic powder (i to 4), or its outer wall may be folded 
inwards against the inner wall and kept in position by gauze 
tampons. The proximal end of the sinus is now scraped 
until blood is seen to regurgitate through it. 

It is necessary to decide whether or not to expose and 
ligature the internal jugular vein in these cases. Upon this 
point considerable difference of opinion exists. The indica- 
tions, as defined by Whiting (Arch, of Otolog., February, 1898) 
are worthy of study in this connection. 

I. Indications for tying the jugular before exposing the 
sinus ; 

(a) The existence of chronic otorrheea. 

(b) Pronounced manifestation of pyo-septicsemia. 

(c) Metastases. 

(d) Occipital oedema (Griesinger’s symptom). 

(e) CEdema of eyelids of same side. 

(/) Tenderness along the course of the jugular in the 
neck. 

(g) A cord-like feeling of the infected vein. 

(h) Commencing neuro-retinitis. • 

II. Indications for ligature after exposing the sinus and 
recognising the thrombus, but before opening it : 

(^0 The presence of a clot extending well down into the 
bulb and disintegrated in its lower portion (as 
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indicated by aspirator) associated with distinct 
pyaemic symptoms, although metastases arc ab- 
sent. 

(b) The display by the sinus of respiratory movements 
would render probable the admission of aerial 
embolism to the heart unless the vein were first 
tied. 

III. Indications for ligation after exposing and opening 
the sinus : 

(a) The presence of a large thrombus extending down 

into the bulb, and having undergone purulent 
liquefaction in the deep bulbous portion, which 
may not have been diagnosed until the sinus was 
extensively opened. 

(b) Inability to re-establish the circulation from below, 

whether the clot has or has not disintegrated, and 
whether or not there has been tenderness in the 
neck. 

(r) Inability to re-establish the circulation from either 
direction has aroused discussion as to the advisa- 
bility of ligating both jugulars. 

In order to expose the vein in the neck, an incision is 
made from the angle of the jaw to a short distance below 
the level of the cricoid cartilage along the anterior border of 
the sterno-mastoid muscle. The skin, superficial fascia, and 
the platysma muscle are divided. The deep cervical fascia 
is now exposed and divided. The sterno-hyoid and sterno- 
thyroid muscles are drawn aside by means of retractors, 
and the carotid sheath is tjius brought into view and then 
opened. An aneurism needle is passed round the vein from 
the outside,^ great care being taken to avoid injuring the 
vein, and including the vagus nerve. Two ligatures are 
put on in thi§ way, and the vessel is divided between 
them. • 

If desirable, the upper ligature may be removed, and 
irrigation made through "the mastoid wound. The open 
end of the vessel may either be stitched to the skin, or, if 
retied, the ligature should be removed within a couple of days, 
SO as to avoid the risk of the vessel becoming a reservoir 

16 — 2 
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for sepsis. If a bacteriological examination of the con- 
tents of the sinus has been made, and streptococci are the 
organisms present in greatest abundance, injections of anti- 
streptococcic serum may be emplo5^ed. Owing to the fact 
that ligation of the internal jugular vein does not entirely 
shut off the blood-stream from the infected area to the heart 
and lungs, its employment may be of material advantage in 
severe septic intoxication. The condylar veins, both anterior 
and posterior, the occipital sinus, and to a less degree the 
petrosal sinuses, may transmit infected particles to the sub- 
clavian vein and thence to the general circulation. 

Liberal diet and stimulants are requisite to counteract 
the depressing influence of the systemic poisoning. Quinine 
in large doses, turpentine (grs. v. to x. in capsules), and 
ammonia with bark, arc all useful. Secondary metastatic 
deposits must be treated upon general principles. 

Prognosis . — If the patient be seen and operated upon in 
the first week of the disease, the prognosis is good ; if in the 
second week, the outlook is not so favourable, and if in the 
third week, the prognosis is essentially bad, the patient by 
this time being saturated with poison, and metastatic deposits 
in various organs having usually taken place. 

The occurrence of metastatic deposits, although naturally 
of serious import, should not necessarily preclude the idea of 
operative interference. 

Otitic Osteophlebitic Pyaemia. 

Most cases of otitic pyaemia are associated with throm- 
bosis of the sigmoid sinus, and the dissemination of infective 
material throughout the S3^stem. In certain cases no throm- 
bosis is present, the pyaemic symptoms beinfe due to the 
direct absorption of pathogenic organisms .into the blood- 
stream. Such cases are usually acute in character, the 
septic process being, in the first place, at any rate, confined 
to the soft tissues. Metastatic abscesses are common, and 
are most frequently found in distant parts of the body — the 
larger joints, the pleural cavities, subcutaneous tissues, and 
muscles. 



CARIES OF THE TEMPORAL BONE 


245 


Visceral metastases are not so common as in pyaemia of 
thrombotic origin, nor do the deposits show the same ten- 
dency to pus formation. When joints are implicated, there 
is frequently only serous effusion with pain. In the same 
way serous effusion may take place into the muscles, 
especially those of the calf and shoulder, and become 
absorbed without suppuration ensuing. 

Pyaemia of osteophlebitic origin runs a more favourable 
course than that due to thrombosis, and offers a better 
prognosis. 

Treatment , — If in any case of acute suppurative middle-ear 
disease with an efficient outlet for any purulent collection 
pyaemic symptoms supervene, and especially if any indica- 
tion exists of implication of the mastoid area, the antrum 
should be opened, so as to facilitate drainage and to permit 
of free irrigation with antiseptic solutions. Should recur- 
ring rigors take place, the groove for the sigmoid sinus 
should be exposed and the sinus examined. If a thrombus 
be found, it must bo dealt with upon the principles already 
indicated (p. 242). Even if no clot be found, it is recom- 
mended by some surgeons — ^.g., Ballance, Deanesly-^that 
the vein be ligatured and the sinus plugged. In one of the 
writer’s cases of osteophlebitic pyamia, with effusion into 
the left pleural cavity and left gastrocnemius muscle, the 
sinus was exposed, opened (no clot was found), and packed, 
with a satisfactory result. 

In chronic suppurative otitis media, with recurring rigors 
with or without metastatic deposits, the sinus should at once 
be exposed and examined for a thrombus. 

Caries and Necrosis of the Temporal Bone. 

In many cases of suppurative disease of the middle ear and 
its adnexa, the mucosa, which is also the muco-periosteum 
of the part, undergoes ulcerative changes, which lead to ex- 
posure of the underlying bone and subsequent caries or 
necrosis. The cancellous tissue of the mastoid cells is 
prone to be affected in this way, whilst the denser portions 
of the bone, the cortex, the pars petrosa, etc., are more 
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likely to become necrotic. Caries is especially common 
in the chronic otorrhoea of children, whilst necrosis is fre- 
quently met with in acute affections of the middle ear. Both 
processes may go on at the same time, with the result that a 
cavity is produced within the mastoid process, in which may 
be found a sequestrum or sequestra of varying size. In tuber- 
cular cases there is a peculiar liability to necrosis, and large 
portions of the temporal bone are shed in this way. In the 
labyrinth the destructive process may end in exfoliation of 
the whole or part of the cochlea, of portions of the semi- 
circular canals, etc. 

Caries is at times met with upon the inner wall of the 
middle ear, with the result that the labyrinth becomes in- 
vaded by pathogenic organisms, and a direct path is thus 
afforded for their transference along the sheaths of the 
seventh or eighth nerves to the base of the brain and to the 
cerebellum. In suppurative affections of the epitympanum, 
the outer attic wall and the ossicula auditiis are peculiarly 
prone to become diseased. The outer wall may become 
detached in the form of a sequestrum, the morbid process 
performing, as it were, a natural Stacke’s operation. Within 
the mastoid area this destructive process may advance to 
such an extent as to lay bare the dura of the posterior fossa 
and the groove of the lateral sinus. In the majority of 
cases the tendency of the disease is to spread to the exterior, 
with the ultimate formation of a mastoid fistula (Fig. 139), 
and possibly also of a subperiosteal abscess. The absorption 
of the bony septa, as the result of mastoid caries, may lead to 
great enlargement of the mastoi^ antrum and of the cavities 
of the middle ear, whilst, on the other hand, the same 
cario-necrotic process may lead to the formation of dense 
cicatricial tissue, which ultimately becomes bony, and which 
may cause obliteration of the mastoid celFs and marked 
stenosis of the external auditory meatus. In order of 
frequency, the parts most prone to become diseased are 
the mastoid process, postero-superior wall of the external 
meatus, the roof of the tympanum, its floor, and its inner 
wall. 

Symptoms . — When bone disease is present the discharge is 
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free, foetid, and frequently blood-stained. If rubbed between 
the fingers particles of grit may be felt, and if microscopically 
examined bony spicules may be found. Exuberant granula- 
tions of a soft and flabby consistence form, as it were, a 
fringe to the destructive process. If a fistulous tract exists 



FiCx. 139 — Mastoid Caries. Fistula. Bone Granulations. 


either in the mastoid cortex of its anterior wall (the posterior 
meatal wall), a bud of granulation tissue usually marks its 
site, and of itself should arouse a suspicion of the existence 
of deep-seated disease within the bone. In other cases the 
posterior meatal wall will be found to bulge, and to partially 
occlude the lumen of the meatus. The bulging is due to the 
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existence of a suppurative periostitis, which demands free 
incision. 

The anatomical position of the facial nerve renders it 
peculiarly liable to be affected by mastoid and labyrinthine 
caries ; hence facial paralysis is a common symptom, and 
more especially so in cases of tubercular origin. The peri- 
otic ganglia are prone to become enlarged as the result of 
septic absorption, and at times break down and suppurate. 
Perversion or abolition of the sense of taste over the anterior 
two-thirds of the tongue upon the same side as the ear 
lesion is common. Pain is a very varying symptom. It 
may be severe, deep-seated, and of a boring character. At 
other times it may be practically absent. Subjective noises 
in the head and vertigo are frequent when the labyrinth is 
affected. 

Diagnosis . — The diagnosis of caries or necrosis is in many 
cases easy, whilst at other times a positive opinion cannot 
be given unless the patient be watched for weeks or months. 
Ocular inspection may reveal at once the existence of a 
sequestrum or of an area of bare bone. Great aid is 
furnished by the careful use of a suitable probe. The probe 
should be probe-pointed and of soft metal, and mounted 
upon a handle at the proper aural angle. By careful palpa- 
tion areas of rough and bare bone may be felt, or a movable 
sequestrum may be detected. The area of bone-disease may 
be so situated, however, under cover of the mastoid cortex 
as to be inaccessible to examination with the probe. A 
diagnosis has therefore to be made from the presence of 
some of the following symptoms : 

1. Profuse foetid and occasionally blood-stained dis- 
charge. 

2. The presence of bony spicules in the discharge. 

3. The constant recurrence of granulations after removal. 

4. The resistance of the 'disease to careful antiseptic 
treatment. 

5. The presence of fistulae in th\3 cortex or anterior mas- 
toid wall. 

6. The presence of deep-seated boring pain without any 
objective evidences of tension. 
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Prognosis will naturally depend upon the extent and the 
situation of the lesion, and the general constitutional con- 
dition of the patient. The larger the sequestrum, the greater 
the danger, owing to the possibility of important neighbour- 
ing structures — c.g., carotid artery, sigmoid sinus, facial 
nerve, etc. — being exposed. Necrosis of the labyrinth may, 
from secondary ulceration of the carotid artery, lead to fatal 
haemorrhage, whilst from exposure of the seventh or eighth 
nerves it may afford a path for the transference of septic 
organisms to the basal meninges or cerebellum. Necrosis 
of the mastoid cells may lead to perforation of the tegmen 
tympani and exposure of the dura lining the middle fossa, 
or to exposure of the groove of the sigmoid sinus and dura 
lining the cerebellar fossa, whilst necrosis of the tympanic 
roof may lead to perforation of the tegmen tympani, and of 
its floor to exposure of the jugular bulb. 

Treatment , — Antiseptic treatment, followed out with the 
minutest care, is essential. Granulations, cholesteatomatous 
debris, etc., should be thoroughly removed, so as to facilitate 
drainage and the application of remedial agencies. Instilla-r 
tions of solutions of hydrogen peroxide or of mineral acids (Ole 
Bull) are at times serviceable. Removal of small sequestra by 
means of forceps may be accomplished, whilst large sequestra 
may be broken up by miniature crush -forceps, and removed 
piecemeal. Areas of caries, accessible by way of the ex- 
ternal meatus, may be scraped by means of small curettes 
or Volkmann’s spoons, or touched with chromic, sulphuric, 
or hydrochloric acid. Those areas which are less accessible 
should be thoroughly exposed by external operation, and 
dealt with accordingly. 

Attention should at the same time be paid to the general 
constitutional condition of the patient. In tubercular subjects 
an open-air life should be advised, with plenty of plain nutri- 
tious food, milk, etc. Cod-Mver oil, the hypophosphites, 
quinine, or the syrup of the iodide of iron, are useful. In 
syphilitic patients mercurial inunctions, iodide of potassium, 
or arsenic are requisite, whilst in generally debilitated 
patients good food, rest, and tonics are essential. 
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Haemorrhag^e from the Ear. 

As the outcome of chronic suppurative disease within the 
middle ear or mastoid area, ulceration of bone may extend 
until the carotid artery, the lateral sinus, or the jugular bulb 
are exposed. The result may be recurring haemorrhages, 
which usually end fatally. The carotid artery, from its close 
relationship to the inner tympanic wall, is the vessel most 
usually implicated. As the result* of gradual bone ulceration, 
it becomes exposed usually at the junction of its vertical and 
horizontal portions in the carotid canal, and subjected to 
the constant irritation of decomposing pus. Gradual erosion 
of its coats takes place until perforation ensues. In like 
manner the knee of the lateral sinus may become eroded in 
cases of mastoid disease, and the walls of the jugular bulb in 
caries of the tympanic floor. 

Symptoms . — The first indication of danger is the oozing of 
a little bright -red blood from the external meatus. Soon 
this oozing gives way to a pronounced flow, the blood spurt- 
ing from the ear and pouring down through the nose and 
mouth. Repeated attacks, sometimes at intervals of several 
days, may take place. At other times the ha;morrhage may 
be so severe as to cause almost instant death. 

Treatment . — If arterial, pressure upon the carotid artery 
may be tried, or the meatus may be plugged with gauze 
soaked in gelatine. The common carotid artery should as 
soon as possible be tied. Owing to the almost invariable 
recurrence of haKmorrhage (through the circle of Willis), it 
has been suggested that both common carotids be ligatured. 

Where the haemorrhage is venous, as is indicated by its 
dark colour, want of pulsation, and the fact of its being un- 
influenced by pressure over the common carotid artery, the 
outlook is more favourable. Packing the meatus, rest, ice 
to the part, and the internal administration of iron, ergot, 
turpentine, or sulphide of calcium, may cause its arrest. 
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DISEASES OF THE NOSE AND NASO- 
PHARYNX IN THEIR RELATION 
TO EAR SYMPTOMS 

By HERBERT TILLEY 

That an intimate relationship exists between certain aural 
and nasal affections has for a lon^ time been universally 
acknowledged. The very common history of deafness origi- 
nating from ‘ repeated colds in the head/ and the increase 
of deafness svhich occurs in a deaf patient during the con- 
tinuance of an acute nasal catarrh, are matters of everyday 
experience. 

The practical recognition of such a relationship has been 
of inestimable value, and cannot be better illustrated than by 
the frequency with which the cure of deafness or of chronic 
suppurative otorrhoea follow the removal of post-nasal 
adenoid growths, or than by the improvement in hearing, 
or the relief of other aural symptoms which follow the 
treatment of certain forms of hypertrophic rhinitis. 

Nasal and naso-pharyng^al affections may affect the ear in 
the following ways : 

1. By thg spread of catarrhal affections from the nasal 
mucous membranes to the Eustachian tube or to the 
tympanum, as? in acute rhinitis, chronic rhinitis, and naso- 
pharyngeal catarrh. 

2. By occlusion of the mouth of the Eustachian tube by 
• a new growth, or pathological enlargement of a normal 

structure — e,g.y adenoids, naso-pharyngeal polypus, moriform 
hypertrophies of the turbinals. Catarrhal changes are usually 
associated with such causes, and enhance their effects. 
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3. In those cases where marked nasal obstruction is pre- 
sent, it is theoretically possible that with each effort to 
breathe through the nose a diminished atmospheric pressure 
is produced behind the obstruction, which tends to exhaust 
the air in the tympanum as well as to induce a compensatory 
congestion (by blood and lymph) of the nasal, naso-pharyngcal, 
and tympanic mucosa. Such changes, if long continued, 
engender a hyperplasia of the mucous membranes involved, 
and, in the case of the ear, some permanent retraction of the 
tympanic membrane is a frequent result. 

In considering the relationship existing between diseases 
of the nose and ear, two practical questions demand an 
answer, viz. : 

1. What affections of the nose arc liable to induce patho- 
logical conditions within the ear. 

2. What is the nature of the aural symptoms produced by 
nasal or naso-pharyngeal affections. 

With regard to the first question, it may be said that the 
ear is most likely to be affected by those diseases of the nose 
which are characterized by catarrhal swelling of the mucosa, 
and that this tendency will be enhanced when nasal obstruc- 
tion is added to the catarrh. It is quite an unsettled question 
whether nasal obstruction alone is sufficient to induce 
pathological conditions within the ear. We often meet with 
complete obstruction of long duration, due to polypi or to 
a deviated septum, in which the hearing is perfect, and hence 
we must be cautious, when we find deafness associated with 
some slight degree of nasal stenosis, not to at once conclude 
that these conditions stand to one another in the relation of 
cause and effect. 

The common pathological conditions of the nose and 
naso-pharynx which may be associated with deafness or ear 
symptoms are : Acute rhinitis, chronic hypertro'phic rhinitis, 
atrophic rhinitis, nasal polypi, deviations of, or outgrowths 
from, the septum, acute and chronic naso-pharyngeal catarrh, 
adenoid growths and new growths. • 

As to the nature of the ear lesions produced by nasal 
or naso-pharyngeal affections, it may be said that; generally 
speaking, they come into the category of moist catarrhs, 



EAR SYMPTOMS IN DISEASES OF THE NOSE 


and only in such cases is there much hope of remedying the 
aural complications by intranasal treatment- 

Under these circumstances there is usually a history of 
repeated attacks of catarrh, each one leaving the patient 
possibly a little deafer than before, and examination of the 
ear will show some retraction of the membrana tympani, with 
other evidences of Eustachian obstruction. As a rule, there is 
marked improvement after inflation of the t^^mpanum by 
Politzer’s method, but this may only be of temporary 
duration. The same good results are often noted during dry, 
bracing weather. With the tuning-fork there will be dimin- 
ished hearing for low-pitch notes, negative reaction to Rinne’s 
test, while the bone conduction is usually normal or even 
increased. 

On the other hand, we may have to deal with deafness 
of gradual and almost imperceptible onset, often associated 
with, or preceded by, tinnitus, where the patient hears better 
in a noise, the drum being practically normal in appearance 
and position, the Eustachian tube patent, no improvement 
on inflation of the tympanum, and the tuning-fork gives 
results similar to those already described in the catarrhal form. 
Under such circumstances we can hope for very little improve- 
ment in the ear symptoms from intranasal treatment, and it 
is highly problematical whether we can check the progress of 
the deafness by such means. Our inability to do much for this 
form of deafness is due to the fact that changes of a (presumably) 
osteo-arthritic nature are present around the footplate of the 
stapes and possibly even within the labyrinth. No doubt 
the general comfort of the patient may be increased by 
removal of marked nasal ’stenosis, but the ear symptoms 
will probably remain the same, or may even be increased 
by the shock of the operation. In practice the surgeon will 
often have fo *deal with cases in which the ear symptoms are 
due partly to catarrhal and ^partly to stapedial and laby- 
rinthine changes, and consequently great discretion will be 
necessary in advising the patient as to how much benefit 
may be expected from intranasal treatment. 

If theife be a history of repeated colds in the head, each 
attack being followed by increased deafness, and if under 



254 


DISEASES OF THE EAR 


ordinary circumstances the degree of deafness varies from 
time to time, and if in association with such symptoms there 
be a considerable amount of nasal stenosis, which in itself 
would seem to render the nasal mucosa liable to catarrh, 
then it may reasonably be expected that removal of the nasal 
obstruction will render the patient less susceptible to ‘ colds,’ 
and so preserve what hearing remains, or, at any rate, retard 
the rapid progress of the aural symptoms. 

When it is doubtful whether intranasal treatment will or 
will not be followed by improvement in the ear symptoms, 
the surgeon will least often disappoint both himself and his 
patient if he be guided by the result of inflation of the 
tympanum. Nasal obstruction being present, improved hear- 
ing following Politzerization would be in favour of intra-nasal 
treatment, otherwise it would probably avail little except in 
adding to the general comfort of the individual, although, as 
already stated, it might possibly, in a few cases, tend to retard 
the rapid progress of deafness by rendering the patient less 
liable to nasal catarrh. 

In the more acute forms of tympanic inflammation due to 
septic infection and characterized by a purulent discharge 
from the meatus, there can be no doubt that occasionally the 
primary source of infection is derived from a suppurative 
lesion in one or more of the nasal accessory sinuses — e.g,, the 
maxillary antrum, ethmoidal, frontal, or sphenoidal sinuses. 
Only in this way can we explain the immediate improve- 
ment in certain recorded cases of otorrhoea, which, although 
failing to respond to the ordinary treatment for that affec- 
tion, have rapidly cleared up when the suppurative lesion in 
one of the neighbouring accessory nasal sinuses has been 
efficiently dealt with. 

Nevertheless, it is somewhat remarkable th’at such an 
infection of the tympanum is, comparatively* speaking, un- 
common, and it is the more So when we bear in mind the 
very septic nature of the purulent discharge which, coming 
from the nasal accessory sinuses, often bathes the nasal and 
naso-pharyngeal mucosa for months or years, and leads to 
the growth of mucous membrane hypertrophies afnd nasal 
polypi. 
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It is for this reason that the writer has thought it unneces- 
sary to describe the symptoms, diagnosis, and treatment of 
empyema of the nasal accessory sinuses. 

The Nose and Naso-pharynx. 

The affections of the nose and naso-pharynx which most 
concern the aural surgeon are : 

Acute rhinitis. 

Chronic hypertrophic rhinitis. 

Atrophic or fcetid rhinitis (ozaena). 

Stenosis of the nasal fossae from growths or other 
causes — e.g., nasal polypi, septal spurs, etc. 

Deviations and dislocations of the nasal septum. 

Naso-pharyngeal catarrh. 

Adenoid growths in the naso-pharynx. 

Hypertrophied tonsils. 

Acute Rhinitis (‘ Acute Nasal Catarrh,' ‘ Cold in 
the Head '). 

Causation . — The true exciting cause of acute nasal catarrh 
is unknown, but the way in which the affection often 
attacks in rapid succession the various members of a house- 
hold would suggest that some micro-organism may be the 
true rnatcries morbi. 

However that may be, predisposing causes play a very 
important part in rendering the individual liable to the 
acute attack. Among these may be mentioned various 
pathological conditions of the nasal mucous membranes — 
e.g., hypertrophic rhinitis and various forms of nasal obstruc- 
tion ; exposure of the body, especially the feet, to cold or 
wet^ sudden changes of temperature; nervous exhaustion 
in any form ) bodily fatigue, especially when following free 
perspiration ; and the inhalation of irritating gases, vapours, 
dust, fog, etc. The internal administration of iodide of 
potash will, in some individuals, produce symptoms very 
similar to those of acute rhinitis. 

A ‘ cold^ in the head ' may be the first sign of measles in 
a child, while in certain epidemics of influenza the onset of 
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this malady has been characterized by well-marked symptoms 
of acute nasal catarrh. 

Symptoms . — The general malaise, accompanied by nasal 
obstruction, fits of sneezing, watery discharge from the nose, 
which later on becomes muco- purulent or purulent, are 
symptoms so well known that they need no description 
here. Not uncommonly the}’ are accompanied by slight 
deafness, tinnitus, and occasionally a little pain in the 
ears. 

Such slight • car symptoms are probably due to catarrhal 
obstruction of the pharyngeal orifice of the Eustachian tube ; 
but should the inflammation spread into the tympanum, the 
aural symptoms may be much more severe, and completely 
mask those located in the nose. 

Slight Eustachian catarrh often continues for many days 
after the acute nasal symptoms have passed away, and 
repeated attacks of the latter often prove to be the primary 
caUvSe of certain forms of chronic deafness. 

The relationship between nasal catarrh and deafness is 
frequently illustrated by patients who date the onset of the 
ear trouble from a * bad cold,’ or who state that they are 
‘always much deafer when they get a cold,’ each attack 
seeming to leave them worse than before. 

Treatment. — This, to be of any service, must be undertaken 
directly symptoms of a threatening cold appear. The patient 
should keep in a room of uniform temperature, subsist on a 
light diet, and abstain as far as possible from fluids of all 
kinds until the acute symptoms tend to subside. To hasten 
this end, 10 grs. of Dover’s powder, followed by a hot drink 
at night, and 5 grs. of quinine ‘on waking in the morning, 
is an excellent and well-known treatment. The following 
is also a favourite prescription : 


l\ vSpt. a‘th. nitrosi 


..* i^iii. 

Liq. ammon. acetat*. 


... 5iii. 

Liq. antimonialis 

. . . 

... 7 )ii. 

Tr. opii 


... 7 )i- 

Syrupi simp. 

... 

... 5 iii, 


A dessert-spoonful to be taken in a little wateV three 
or four times a day. 
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The inhalation of eucalyptus vapour obtained by pouring 
a few drops of the oil on a handkerchief will sometimes 
abort a cold if adopted in the early stages, and will relieve 
the symptom of nasal obstruction even when the attack is well 
developed. The same may be said of menthol vapour in- 
haled by means of Cushinann’s inhaler, or by placing a small 
quantity of mentholized cotton-wool in the nostrils. Car- 
bolized smelling-salts may be tried, especially in the early 
stages of a cold, while a nebulized solution of menthol in 
liquid paraffin (grs. 5 to 15 ad ^i.) claims many advocates. 

Among steam inhalations, 2 drachms of spirits of camphor 
in a pint of nearly boiling water will give great relief if the 



Fig, 140. — Nasal Douche. Fio. i.|i. Spencek Thompson’s 

Naso-Okal Inhaler. 

vapour be inhaled through the nostrils. The solution should 
be placed in a narrow-necked jug, or in one of the many 
forms of naso-oral inhalers. 

U nder no circumstances should cocaine sprays be prescribed 
for the patient’s use lest a craving for the drug be established. 

. An exceptiofi to this rule may be made in the case of 
infants at the breast, where nasal obstruction precludes their 
obtaining their natural food. In such cases a few drops of 

5 per cent, solution of cocaine in liquid paraffin may be 
dropped into the nostrils a few moments before the child is 
put to the breast or feeding-bottle. 

Although the arrest of a cold in the head is no easy 

17 



258 


DISEASES OF THE EAR 


matter, a great deal may be done to render th.e individual 
less susceptible to the attacks. Amongst important prophy- 
lactic measures must be mentioned the treatment of any 
pathological conditions within the nose, especially the various 
forms of hypertrophic rhinitis and nasal obstruction. 

The avoidance of over-heated rooms and of too heavy 
clothing when out of doors is of importance. The latter 
renders perspiration easy, and when bodily fatigue is added 
to this, a cold is easily taken. 

The cold morning bath is one of the best prophylactics 
against taking cold. If the bath be followed by headache, 
prolonged chilliness, or white lingers, then the temperature 
of the water should be raised, especiall}^ in the case of 
children and old people. The bath should be followed by 
a brisk rubbing with a Turkish towel. 

Many find a weekly Turkish bath of great service in 
rendering the skin less susceptible to sudden changes of 
temperature. Wool or silk should be worn next to the skin, 
and warm but light bedclothes should cover, the body at 
night. It is scarcely necessary to point out the advantage 
in every way of a spring mattress over a feather-bed. 

Arsenic, iron, and some form of cod-liver oil are useful 
aids in the treatment of anaemia, neurasthenia, and various 
conditions of impaired general health which render the indi- 
vidual peculiarly susceptible to attacks of acute rhinitis. 

Chronic Hypertrophic Rhinitis. 

Definition . — This form of chronic inflammation is attended 
by a hyperplasia of the soft tissues, and sometimes by that of 
the bony structure of the turbinate bodies. 

Aitiology . — Repeated attacks of acute rhinitis, especially 
when some form of chronic nasal obstruction is present, are 
the chief factors in the production of the disease. Constant 
irritation of the nasal mucosa, either by dust, irritant vapours, 
purulent nasal discharges, or by frequent exposure to sudden 
changes of temperature, render the individual especially^ 
liable to chronic rhinitis. As predisposing causes may be 
mentioned those which exert their influence in acute rhinitis 
{vide supra). 
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Morbid A naiomy , — As a general rule, two forms of chronic 
hypertrophic rhinitis are met with : 

(а) Those in which there is a general swelling of the 
tissues, and the mucosa are smooth and regular in contour. 

(б) Less common forms, in which there is distension of the 
venous sinuses of the erectile tissue, and in which a curious 
swelling of the inferior tiirbinal mucous membrane is pro- 
duced, the surface of which somewhat resembles that of a 
mulberry ; hence the term ‘ moriform hypertrophy ’ given to 
this condition. The growths are often limited to the posterior 
extremity of the turbinal (I'ig. 142), less commonly to the 



FiCr. 142 . — View of the Posterior Ciioan.t; as seen hv J’osterior 
Rhinoscopy.'^' 

The leftchoanais normal in appearance: the lower half of the rif^ht is occupied 
by a moriform hypertrophy of the mucous membrane of the inferior 
turbinal. 

anterior and posterior ends, and still less frequently the 
swelling forms a well-markgd fringe along the whole lower 
border of the bone. 

The mucous membrane covering the middle turbinal may 
also undergo hypertrophy, and a polypoid, (edematous condi- 
tion of its anterior extremity is not uncommon. 

In long-standing cases the bony elements of the turbinals 
are also enlarged and thickened. 

• Symptoms . — Nasal obstruction and increased secretion are 
the two chief symptoms. The former varies from time to 


* From ‘Purulent Nasal Discharges * (Tilley), H. K. Lewis. 

17 — 2 



26 o 


DISEASES OF THE EAR 


time, and is often most noticeable on lying down at night. 
The secretion may be profuse, clear, or at times muco- 
purulent, especially in the moriform type. ‘ Hawking ’ and 
‘ sniffing ’ indicate the constant efforts to dislodge the mucus 
from the nasal and naso -pharyngeal regions. 

Excessive sneezing is often a common symptom, while 
nasal obstruction necessitates mouth breathing, which 
engenders a liability to dryness of the throat and symptoms 
of pharyngeal and laryngeal irritation. 

The voice may lose its resonance, and the sense of smell 
is often impaired, while varying degrees of deafness and 
tinnitus are not uncommon. The ear symptoms are specially 



Fig. 143. — Nasal Irrigator. Fig. 144. — Nasal Douche. 


prone to occur when the posterior moriform' hypertrophies 
encroach upon the pharyngeal orifice of the Eustachian tube. 

Furthermore, frontal headache, fulness of the head, mental 
duincss, numbness or tight feelings over the bridge of the 
nose and certain ocular troubles, may result from the nasal 
affection, while various degrees of hypertrophic rhinitis form 
well-known pathological factory in the production of certain 
reflex troubles, such as hay-fever and asthma. 

Diagnosis . — As viewed by anterior rhinoscopy, the uniform 
swelling of the mucous membrane of the inferior turbinal, 
which is slightly reducible by cocaine, renders the diagnosis 
easy. Spurs and deviations of the septum are hard and 
immobile. Polypi are semitranslucent, pendulous, and 
generally mobile. ' , 

In order to ascertain the presence of hypertrophies upon 
the posterior extremities of the turbinals, fhe surgeon 
should gently depress the tongue with a tongue-depressor, 
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and then pass beyond the soft palate a small laryngeal 
mirror or rhinoscope, upon which he should direct the 
light from his frontal mirror. The posterior choanse may 
then be examined by turning the mirror in different direc- 



■iG. 145. — Tiiudichum’s Nasal SrECULU\ 


tions and mentally patching together the various parts of 
the picture which is thus obtained. 

Treatment . — In mild cases much relief may be given by 
the daily use of a warm alkaline nasal wash or spray : 

Bicarbonate of soda ) -- 

Borax j 

Carbolic acid... ... ... grs. ii. 

Water ... ... ... 5i. 

The lotion may be sniffed up from the palm of the 
hand, from a tumbler, or injected from one of the many 
apparatuses in use for the purpose. In the latter case, 
during the injection of the lotion, the patient must be 



Fig. 146.— Small Riiinoscopic Mirror. Actual Size. (See also Fig. 35.) 


instructed to hold the heacf over a basin and breathe quickly 
in and out through the widely-open mouth. 

Profuse secretion may be checked by painting the mucosa 
(after cleansing them with the spray) with the following pig- 
ment : • 


li Extr. hydrastis liq. 
Ac. carbol. 

Tr. iodi 
Glycerini 

M. To apply with a 


30 

^’15 

n\ 30 

... ad 51. 

cotton-wool holder, daily. 
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Failing such simple measures, active treatment should be 
undertaken at once. 

If there be a general swelling of the mucous membrane 
covering the inferior turbinal, it should be anaisthetized by 
applying to it a small dossil of absorbent wool soaked in a 
10 to 15 per cent, cocaine solution, and in from three to five 
minutes a linear scar should be made over the most pro- 
minent part of the swelling by means of the galvano-cautery 



Fig. 147. — Portable Accu- Fig. 148. — Platinum Points for Nose. 

MULATOR Battery for (See also Fig. 75.) 

Cautery (Coxeter). 


point. It is better to incise the^ membrane with the edge, 
rather than to sear it down with the flat surface of the 
cautery terminal. 

Finally, some glycerine of carbolic acid (B.P.) should be 
rubbed into the eschar in order to render it ‘aseptic, and a 
small plug of wool, frequently renewed, kept in the nostril 
for twenty-four hours. 

Some advise plunging the fine bautery point somewhat 
deeply into the swollen tissue. Internal cicatrization takes 
place, resulting in a contraction of the overlying mucous mem- 
brane, and consequently the nasal obstruction is removed. 
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If the hypertrophy be excessive, and especially if mori- 
form growths be present, these should be removed by means 
of the cold-wire snare. Blake’s polypus snare is especially 
useful for this purpose. 

Should the surgeon be without a galvano-cautery apparatus, 
a crystal of chromic acid may be fused on to the end of a 
nasal probe, and then applied to the anaesthetized mucous 



Fig. T49.— Blak?;’s Polypus Snare. 


membrane. A local slough will be produced, which usually 
separates after an interval of seven or eight days. 

If bony as well as mucous membrane hypertrophy of the 
anterior end of the inferior turbinal be present, this por- 
tion should be anaesthetized, and then by means of a pair of 



strong curved nasal scissors the anterior half of the bone 
should be cut through at its attachment to the outer wall of 
the nose, and the semidetached portion removed by the 
snare (Blake’s). The operation gives excellent results. 

Complete turbinectomy is very rarely necessary, and is an 
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operation not to be lightly undertaken, for not only may it 
be followed by dangerous secondary ha;morrhage, but the 
removal of so much normal mucous membrane may be fol- 
lowed by a distressing form of dry pharyngitis. 

Atrophic or Foetid Rhinitis (Ozaena). 

This disease is characterized by a gradual atrophy of the 
mucous membrane and bony structures within the nose, 
accompanied by a purulent secretion which dries into crusts 
or scabs of a peculiar and characteristically foetid odour. 

Aitiology , — The essential features of the disease may be 
met with as early as the fourth or fifth year of infant life, but 
may commence even earlier than this as a purulent nasal 
discharge. At puberty the disease often makes rapid pro- 
gress, while between thirty and forty years of age the charac- 
teristic fcotor may disappear and most of the symptoms 
subside. 

It is more common in females, and the general health is 
rarely good, but this may be the result rather than the cause 
of the disease. Not uncommonly more than one member of 
the family is found to be affected. There is no evidence to 
show that syphilis is a causative factor in atrophic rhinitis. 

Pathology . — The true pathology of the disease is unknown, 
and space will not allow of our discussing the various theories 
which have been advanced. We know that the normal 
ciliated epithelium is replaced by squamous cells, that the 
glands and venous sinuses become degenerated, and that the 
bone atrophies but shows no sign of actual disease. The 
affection may spread to the ear, naso-pharynx, pharynx, 
larynx, and trachea, and in the latter situations the brunt 
of the disease would seem to fall on the glandular con- 
stituents of the mucosa, so that these are eventually left in a 
thin, dry, and glazed condition. 

Symptoms . — The main symprcom is the discharge of foul- 
smelling crusts and secretion from the nose. The horrible 
odour which is fortunately unnoticefd by the patient but is 
very obvious to bystanders is quite characteristic of the 
disease. When the larynx and trachea are involved, the 
patient’s breath may smell quite independently of the.nasal 
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trouble, and such an extension of the disease accounts not 
only for a constant cough, but also for the continual ‘hawking ’ 
in the efforts to bring away the dried secretion. 

Deafness, tinnitus, earache, and chronic otorrhoea may 
result from the spread of the disease into the tympanum by 
way of the Eustachian tube, and the pus from, the external 
auditory meatus has sometimes an odour identical with that 
in the nose. 

Indigestion and various forms of gastritis, with general 
mental depression, are the natural consequences of the con- 
stant swallowing and absorption of septic matter from the 
nasal cavities. 

Examination by anterior rhinoscopy will reveal dry greenish 
crusts lying in abnormally patent nasal cavities, in which 
the bony structures are often much atrophied or have even 
quite disappeared. 

The disease is usually bilateral, but may be much more 
advanced on one side than on the other. 

Diagnosis. — The foregoing appearances, coupled with the 
characteristic smell, generally render the diagnosis easy. 

The pus from suppurating accessory nasal cavities — e.g., 
antrum, frontal sinus, ethmoidal cells — is generally liquid, 
yellow, and does not tend to form scabs. The fcetor in the 
latter case is obvious to the patient but not to bystanders. 
In syphilis there is usually deep ulceration tending to 
necrosis of bone, which is generally limited to the septum. 

Prognosis. — The disease is probably never cured, but careful 
treatment will rob it of its worst features. 

Treatment. — The great essential in the local treatment is 
thorough and painstaking cleansing of the nasal cavities. 
The nasal douche is the only satisfactory means of accom- 
plishing the desired end — viz., the removal of crusts and dis- 
charge. • 

In douching or syringing the ifostrils, the patient slioidd be in’ 
structed to keep the mouth widely open and to breathe quickly ‘ in 
^nd out ’ while the fluid is Injected into the nose. 

The solution will then pass up one nostril and out from 
the other, and if care be taken there will be very little risk of 
setting up acute otitis by forcing fluid into the Eustachian tube. 
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The rubber bottle may be used, or a Higginson’s 
syringe, especially if the nasal end be fitted with a multi- 
perforated teat, forms an excellent means of cleansing the 
nasal cavities. The lotion should always be used lukewarm. 
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and at least three-quarters of a pint should be injected 
morning and evening. The disease being very chronic, the 
surgeon will often have to prescribe as economical a lotion 
as possible. Common salt 5ii., or chlorate of potash 5i;, in 
three-quarters of a pint of tepid water, form simple and 



efficient washes. Another favourite cleansing lotion is com- 
posed as follows : » 

11 Potass, chlor., sod. bicarb., sod. bibor. ... aa. jss. 
Sacch. alb. ... >.. ... .“ji. 

One teaspoonful to be dissolved in a tumblerful of tepid 

water. 


* See formulae. 
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A compressed tablet composed of sod. bicarb, gr. 12, ac. 
carbol. gr. li, sod. chlorid. gr. ^ dissolved in three-quarters 
of a tumblerful of tepid water, makes an excellent douche, 
and is convenient on account of its portability. 

Perchloride of mercury i in 5,000 to 8,000, formalin i in 
2,000, aceto-tartratc of aluminium, i drachm of a 50 per 
cent, solution in a pint of tepid water, have all been credited 
with good results. 

Having cleansed the nasal cavities, the patient should 
spray into the nostrils a nebulized solution of one of the 
essential oils from a nasal atomizer — : 

Oil of eucalyptus ... . v. 

, Menthol ... ... . grs. x. 

Liquid paraffin ... ad f,i. 

The mucous surfaces are thus covered by an oily coating 



which retards scab formation and overcomes the foetor of 
the disease. 

If such measures be not followed by rapid improvement, 
the surgeon may paint the mimosa twice weekly with the 
following pigment : 

IjL lodi, ac. carbol., *potass. iodid. ... aa grs. iv. 

Glycerini ... ... ... 5ss. 

Aqua distill. ... ... ad?,!. 


* See formuhu. 
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In order to induce free secretion within the nose and a 
loosening of the scabs, the jiasal cavities may occasionally 
be lightly packed with mentholized cotton-wool. The plugs 
should be removed in four or five hours’ time, and the nasal 
cavities well douched. 

Cupric electrolysis applied to the nasal mucous membranes 
has been credited with good results by some rhinologists. A 
copper needle is attached to the positive and a platinum 
needle to the negative pole of the battery. The former is 
passed into the middle or inferior turbinal, the latter into 
the septum. A current of 3 to 10 milliamperes is allowed to 
pass for about ten minutes. The operation may be repeated 
at intervals of ten days to a fortnight. 

The general health of the patient should always be attended 
to, iron, arsenic, and cod-liver oil being especially suitable 
in these cases. 

When possible, a few weeks’ residence on the muddy 
shores of the Bristol Channel seems to produce a special 
beneficial action in cases of atrophic rhinitis. 

Nasal Polypi. 

Definition , — Tumours of a soft, jelly-like nature growing 
within the nasal cavities. 

Pathology , — They are the result of chronic inflammatory 
changes in the mucous membrane of the ethmoidal region, 
due to an underlying inflammation of the ethmoid bone. 

Springing from the middle meatal region of the nose^ 
polypi are smooth, globular, scmitranslucent, generally 
multiple, frequently bilateral, and, if of long standing, they 
tend to become pedunculated. They vary in size from a 
pea to a mass which may completely fill the nasal cavity 
and by its pressure produce marked expansion* of the bony 
skeleton of the nose. Chr< 5 nic empyemata of any of the 
nasal accessory cavities which discharge the pus into the 
nose are very frequently accompanied by nasal polypi. • 

Symptoms , — Nasal obstruction, excessive watery secretion 
from the nose, loss of smell, and impairment 01 vocal re- 
sonance, are the commonest symptoms. 
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In other cases fits of sneezing, catarrhal deafness, and tin- 
nitus, possibly associated with a sense of diilness and mental 
apathy, are additional symptoms. Certain reflex effects — 
e.g., cough, hay-fever, asthma, and even epilepsy — have been 
cured by removal of nrfsal polypi. 

Diagnosis . — By anterior rhinoscopy the glistening, semi- 
translucent growths may usually be seen without difficulty ; 
they are painless when touched by a probe, and practically 
always spring from the middle meatal (ethmoidal) region. 
In some cases, and these are more likely to effect the hearing, 
it may be impossible to see the polypus except by means of 
posterior rhinoscopy. 

Prognosis . — If thoroughly removed, the result of treatment 
is very good ; inefficient removal generally means recurrence. 

Treatment . — The nostril should be dilated with a speculum 
(Fig. 145), the nasal cavity well illuminated by indirect light 
from a frontal mirror, and the growths anaesthetized by apply- 
ing to their bases a 10 to 15 per cent, solution of cocaine 


on a cotton-wool swab. In 
from five to ten minutes the 
polypus may be removed by 
means of a cold-wire snare. 

Blake’s instrument (I'ig. 149, 
vide p. 263), loaded with No. 5 
piano wire, is excellent for this 
purpose, and the writer has 
never found it fail. Another 
favourite instrument is Hovell’s 
modification of Mackenzie’s 
snare (Fig. 154). The growths 
should be seized as near to 
their base as possible; in fact, 
the surgeon should • always 
endeavour to remove the bony 
structures in the immediate neighbourhood of the base of the 
polypus. In the case of many small polypi which may be 



Fig. i54.—Uovell’s Modification 
OF Mackenzie’s Snare. 
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Mtiology . — Of the causative factors of this affection we 
have no certain knowledge. Adenoid growths arc more 
common in temperate climates than in tropical regions ; 
they often affect several children in the same family, and 
this irrespective of social position. They rarely produce 
symptoms during the first 3'ear of life, but from the third to 
the tenth year they most commonly attract attention ; not 
infrequently the onset of symptoms dates from an attack of 
one of the acute infectious disorders. At puberty' adenoid 
growths, which have not hitherto sufficiently developed to 
cause symptoms, may spontaneously disappear, while in 
other cases the growth continues to develop, and may 
necessitate removal up to thirty years of age, or even 
later. 

Morbid Anatomy . — As already stated, adenoid growths rna}' 
be regarded as a morbid hypertroph}- of the pharyngeal 
(Luschka’s) tonsil. The increase inay be so slight that no 
symptoms of the growth are produced ; in other cases the 
hypertrophy may extend to the vault and sides of the 
naso-pharynx, so that the, posterior choan^e arc completely 
occluded, Kosenmiiller’s fossae filled, and the pharyngeal 
orifice of the Eustachian tube obstructed by the exuberant 
lymphoid overgrowth. 

The latter structure is very similar to that of the faucial 
tonsils, and superficially the growth is covered by a columnar 
ciliated epithelium. 

Enlarged faucial tonsils are often associated with the post- 
nasal growth. 

It is important to bear in mind that adenoid vegetations 
may form the primary seat ^for the development of tubercle 
bacilli, and that the researches of Sirns Woodhead and 
others would seem to demonstrate that many cases of tuber- 
cular cervical glands are secondarily infected from a primary 
tubercular deposit in the glan^-t issue of the naso-pharynx 
or in the faucial tonsils. 

Symptoms . — Perhaps the commonest symptoms noticed by 
^he parents of a child suffering from adenoids are snoring 
or difficult^' of breathing during sleep, recurrent attacks 
of deafness or chronic ear discharge, a tendency to 
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breathe through the mouth during the day, ♦and very 
frequently there is a bilateral muco - purulent nasal dis- 
charge. 

Under no other conditions are the effects of nasal obstruc- 
tion upon the general system so well illustrated as in the 
affection under discussion. 

The open mouth, with the upper lip projecting away from 
the teeth, the pinched and narrow nostrils, raised eyebrows, 
and indrawn inner angles of the eyes (Fig. 157), give to the 
patient a stupid, semi-idiotic appearance, which to a prac- 
tised eye is almost pathognomonic of adenoids. A closer 

examination will show a 


tendency to a high, narrow- 
arched palate, with undue 
crowding and misplacement 
incisor teeth, while 
l^he nasal cavities and sur- 
V ^ rounding facial bones are 

\ imperfectly developed, giving 

rise to the long, narrow face 
so characteristic of the 
This 

development is almost en- 

tirely due to the nose having 

^ relegated its respiratory 

Fig. 157. — Appearance of Patient r • i_ u 

Suffering from Adenoid Growths functions to the mouth. 

IN THE Naso-Pharvnx. ^ constaut 

From a pho^o^aph (Cresswell 

the nostrils, which are in- 
completely obstructed, a characteristic deformity of the 
chest is often produced, consisting in a circular depression 
of its walls at the junction of the lower and middle third, 
with an appearance of abnormal bulging at the' upper part of 
the thorax. 

The evils of mouth breathing induced by the post-nasal 
obstruction include pharyngeal, laryngeal, and bronchial 
catarrh, as well as those minor degrees of irritability which* 
may only be productive of a hacking cough. Snoring or 
difficulty of breathing during sleep, and noisy breathing 
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(especially when eating) during the day, are well known 
symptoms of adenoids. 

As a direct consequence of the nasal obstruction, there is a 
* deadness * or absence of resonance in the vocal sounds, and 
the consonants m and w are converted into b and d respec- 
tively. 

' A bilateral muco-purulent nasal discharge in a young child 
is very characteristic of adenoids. Scarcely less common 
than the foregoing symptoms are those referable to the ear. 
Temporary and recurrent attacks of deafness due to simple 
Eustachian catarrh are very common, and they may be asso- 
ciated with various degrees of earache which may often be 
immediately relieved by inflation of the tympana. In other 
cases acute and chronic suppurative inflammation of the tym- 
panum results, and it is probably within the mark to say that 
90 per cent, of the chronic ear discharges of young children 
are primarily due to adenoid vegetations of the naso-phary nx. 
If we bear in mind the complications which are liable to 
supervene in a case of neglected chronic suppurative otorrhcea, 
the need of attention to their primary factor will be at once 
evident. 

Many children the subject of adenoids suffer from dis- 
tressing nightmare, night terrors, etc., which often cease on 
removal of the growth, possibly because of the better oxygena- 
tion of the blood thus induced. 

In rarer cases haemorrhage may occur from the lymphoid 
overgrowth, and on the child coughing up the blood, haemop- 
tysis from lung disease is closely simulated, and the general 
ill-health of the patient, associated possibly with some bron- 
chial catarrh, will lend further weight to the suspicion of 
pulmonary mischief. 

The’ mental condition of adenoid patients is often charac- 
teristic. They vnay be dull and apathetic, backward in their 
lessons, and quite disinterested* in the games of the play- 
ground. Whether such a condition be due to deficient 
oxygenation of the blood* or obstruction of the lymphatic 
circulation of the brain is undecided. 

In yet ether cases various reflex symptoms have been 
reported as having immediately disappeared after the removal 

18 
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of these growths — e.g., nocturnal micturition, ocular defects, 
asthma, convulsions, etc. 

Diagnosis . — The symptoms and appearances already noted 
rarely leave one in much doubt as to the diagnosis. In order 
to make certain of the presence of the growths, the post-nasal 
space may be examined by reflected light with a small laryn- 
geal mirror ; where this method is possible the patient will 
be saved the discomfort of a digital examination. Should 
it be impossible, the. surgeon should pass his index- 
finger into the naso-pharynx ; if adenoids be present they 
will easily be felt as a soft, non-resisting mass, and the finger, 
on withdrawal will often be tinged with blood. A piece of 
rubber tubing surrounding the proximal phalanx of the index- 
finger will prevent the surgeon from being bitten by the 
patient. 

Prognosis . — Bearing in mind the far-reaching evil effects 
of well-developed adenoids, and, on the other hand, 
the brilliant results which almost always follow efficient 
removal of the same, we need have little hesitation in urging 
patients to submit to the necessary^ operation. There is very 
little risk of recurrence if the growths be efficiently removed. 
Their presence probably renders a patient more susceptible 
to the acute specific disorders, while the liability of the gland- 
tissue to form the primary seat of tubercle, followed by 
secondary infection of the cervical glands, has already been 
pointed out. 

On the other hand, a small adenoid hypertrophy, occurring 
in a healthy child and giving rise to no symptoms, does not 
call for urgent removal. 

Treatment . — In accordance with the last paragraph, it may 
again be said that the removal of adenoid growths should 
only be undertaken when their presence is betrayed by certain 
definite symptoms already enumerated. ^ ’ 

As a rule, children stand the operation very well, and from 
three to six years of age is perhaps the best time for operating, 
because the chest and facial deformities have not yet become 
permanent or irremediable. After puberty the shock of the 
operation is more pronounced and the growth is more diffi- 
cult to remove on account of its toughness. With due care 
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to exclude cold and draughts, adenoids may be removed at 
any time of the year. 

Unless for urgent reasons the operation should not be 
performed during the raging of an epidemic of any of the 
acute specifics or of inlluen;?a, because the raw surface left 
by the operation is very liable to infection. For a similar 
reason their removal should not be undertaken in insanitary 
surroundings. 

The position of the patient, method of operating, and the 
choice of anaesthetics vary with diiferent surgeons. Nearly 
all are agreed that general anaesthesia is as wise as it is 
humane. 

With regard to the choice of an anaesthetic, it is the practice 
of the writer to be guided by the age and temperament of the 
patient, and also by the co-existence of enlarged tonsils which 
should be removed at the same time as the adenoids. If 
the child be not unduly nervous and adenoids only exist, 
nitrous oxide anaesthesia will give ample time, in skilled 
hands, for removal of the growth by one of the modifications 
of Gottstein’s knife, followed by a final search with the 
index-finger. If the patient be very young (under four years) 
and nervous, chloroform will be the best anaesthetic. 

If tonsils and adenoids be present, gas, or gas and oxygen, 
will often suffice, if both the anaesthetist and operator be 
experts in their work. Under other circumstances chloro- 
form, gas and ether, or the A.C.E. mixture, will be most suit- 
able, and one of these will be imperatively necessary if the 
surgeon uses forceps for the removal of the growth, because 
under such circumstances ^me five to ten minutes' anaes- 
thesia may be required.* 

The only disadvantage of gas and ether in the removal of 
adenoids is the increase of haemorrhage as compared with 
chloroform. The following method of operating is that 
which is always followed by the* writer : 

The patient having been anaesthetized and lying on his back, 
•(Jirectly the operation is to be performed the head is allowed 
to hang backwards over the edge of the table, so that no 

* See chapter on ‘ Amesthesia ’ in ‘Nasal and Aural Surgery’ by 
Dr. Dudley Buxton. 


1 8 — 2 
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blood or growth may escape into the larynx. A Gottstein’s 
ring knife (Fig. 158) or one of its modifications is passed above 
and behind the palate until the roof of the naso-pharynx is 
reached, and then, by a combined movement of backward 
pressure and downward withdrawal of the instrument, the 
growth is generally removed in iota. Any little adenoid tissue 
remaining in Rosenmiiller’s fossae or at the upper edge of the 
choanae may be easily scraped away with the index-finger. 

Some surgeons prefer the head slightly raised on a pillow, 
and trust to careful and rapid sponging to prevent the flow 
of blood into the larynx. Others, again, operate with the 
patient lying on one side. 

If forceps (Fig. 160) be used, they should be carefully 



Fig. 159.— Delstaxciie’s Modification of Above. 

guided into the naso-pharynx, care being taken not to injure 
the uvula. The growth is torn away piecemeal, and any 
remaining bits must be cleared away by the finger. The 
removal by forceps takes a much longer time, and has no 
advantage over the shorter and very efficient method carried 
out by one of the modifications of Gottstein’s curette. 

Tonsils accompanying adenoid growths should be removed 
at the commencement of the operation {vide infra). 

The haemorrhage which follows the removal of the growths, 
though free for a few moments, soon ceases, and there is rarely 
any need for applying sponges to the post-nasal space. Very 
occasionally there may be some free bleeding, and fatal cases 
of primary and secondary, haemorrhage are on record. 

Haemorrhage occurring within a few hours of removal is 
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often due to a semi-detached portion of adenoid growth 
which has been left behind, or to undue exertion on the 
part of the patient. In the first case the loose piece of 
growth should be removed, while in the second some cold 
water to which some hazeline may be added should be 
injected into the nostrils ; at the same time the patient 
should keep absolutely at rest, pieces of ice may be sucked, 
and small doses of opium may be prescribed. 

Under ordinary circumstances milk and soda-water, cold 
jellies and cold milk-puddings, rnay be taken from four to 
six hours after the operation, semi-solid food the following 
day, and normal diet on the third day after the operation. 

If the child vomit, the return of the blood swallowed 
immediately after the operation may alarm the parents, who 
will think haemorrhage is continuing unless they be warned 



Fig. iOo. — Juracz’s Post-nasal Adenoid Forceps. 


beforehand that such an occurrence is no cause for anxiety. 
Earache and deafness sometimes supervene some twelve 
hours after the operation, and often may be at once relieved 
by inflation of the tympanum by Politzer's method. 

Follicular tonsillitis, acute otitis media, or marked pyrexia, 
should never follow the operation if it be performed with 
ordinary surgical cleanline!^s and due precautions to exclude 
insanitary influences be taken. 

Removab of adenoids by means of the natural or artificial 
(Dalby’s) finger-nail cannot be recommended. Good results 
may be obtained in a few haijds, but as a general rule the 
writer has found that most cases of recurrence have been 
treated by this means, aivl it is more probable that inefficient 
removal is the true explanation of many of the so-called 
' recurrences,’ 

Insufflation of powders, astringent paints, etc., can only 
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be described as irritating and useless as far as any permanent 
result is concerned. 

From the day following the operation the patient should 
be encouraged to breathe through the nose with the mouth 
closed, and a few minutes spent two or three times a day in 
simple gymnastics under such conditions will soon make the 
natural method of respiration a matter of ease and comfort. 

In conclusion, it need scarcely be said that the general 
health should be cared for after the operation, and to this 
end such preparations as the iodide of iron, cod-liver oil, 
maltinc, or the hypophosphites, should be given in conjunc- 
tion with a liberal diet and plenty of exercise in the open air. 

Deviations, Spurs, and Crests of the Nasal Septum. 

It has already been pointed out (p. 252) that there is often 
some relationship between nasal stenosis and aural affections 
and that, speaking generally, it is the moist forms of aural 
catarrh which are most likely to be benefited by intranasal 
treatment, while the latter is little likely to be of use in cases 
of so-called ‘dry or sclerotic catarrh of the middle car.' * 

The most common forms of nasal obstruction due to septal 
irregularities are : 

1. Anterior dislocation of the cartilaginous septum. 

2. Simple deviation of the septum, mainly cartilaginous. 

3. Irregular deviation in the vertical or antero-posterior 
direction, with or without spurs. 

4. ‘ Spurs ’ or ‘ crests,’ with or without deviation of the 
septum. 

By ‘ deviation of the septum ’ ‘is meant an inclination of 
the septum to one side or the other, producing an increased 
space in one nasal cavity at the expense of the other. A 
‘ spur ’ signifies a localized rounded or pointpd^ outgrowth ; 
it may be cartilaginous or bqny, or consist of a mixture of 
both elements. The term ‘ crest ’ is used to signify an 
irregularity extending along a considerable portion of the 
septum, and generally producing a ridge more or less parallel 
to the opposite inferior turbinal. 

* See also chapter on Some Causes of Deafness. 
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The following diagrams indicate various forms of intranasal 
irregularities which are commonly met with : 



Fig. i6i.> - Anterior Di.slocation Fig. 162. — Deviation of Settum. 

OF Septum. 



Fig. 163. Septal Spur. Fig. 164. — Deviated Septum and Spur. 

Aitiology , — Traumatism is probably the most potent factor, 
although it may often pass unnoticed, especially in children. 
Rickets, irregular development of the facial bones about the 
seventh year, and unequal development of the two bony 
plates forming the vomer after puberty, have also been 
looked upon as aetiological factors. 

Symptoms . — In a young child nasal stenosis is most often 
due to adenoids, and a detailed account of the symptoms of 
stenosis thus produced ^t^ill be found when dealing with 
that affection. Obstruction due to septal irregularities rarely 
comes befere the notice of tfie surgeon until the age of 
puberty or thereabouts, often much later. Complaint may 
be made of inability to breathq through the mouth, especially 
at night, so that on waking in the morning the tongue is 
furred, the throat may.be dry and irritable, and the back 
of the nose filled by secretions which have accumulated 
during the night and which may be difficult to dislodge on 
waking. Such conditions predispose to attacks of acute 
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nasal catarrh and hypertrophic rhinitis, during which deaf- 
ness or temporary tinnitus may be present. The sense of 
smell is often absent or deficient on the obstructed side. 
Such irregularities may also form the starting-point of such 
reflexes as cough, asthma, headache, etc. 

Prognosis , — The removal of well-marked nasal obstruction 
of any kind is often fraught with great relief to the patient, 
and may be followed by the total disappearance of many 
of the local and reflex symptoms already referred to. 

The various forms of ear trouble which may be thus 
relieved or cured have already been discussed. 

Indications for Operation. — In these days of surgical 
enthusiasm it may be well to warn the practitioner of the 
exaggerated importance which has been ascribed to certain 
deformities of the nasal septum, and to insist that a small 
septal spur should not. be interfered with unless surgical 
interference is called for upon one or other of the following 
grounds : 

{a) Marked nasal obstruction. 

(6) Reflex symptoms which seem to bear a definite relation 
to the nasal obstruction. 

(c) Moist forms of aural catarrh associated with deafness 
or tinnitus, and in which there is reason for believing that 
the nasal catarrh is aggravated by the presence of the ob- 
struction. Under such circumstances relief of the aural 
symptoms may often be obtained by providing free nasal 
respiration. 

{d) Where the obstruction renders removal of polypi, the 
passage of an Eustachian catheter, or other intranasal opera- 
tions a matter of difficulty. 

Treatment. — Anterior dislocations of the septum may be 
best relieved by raising a flap df mucous membrane, dissecting 
out the underlying cartilage, and replacing the bhHcous cover- 
ing, which may be held in position by a fine stitch. General 
anaesthesia will nearly always be necessary. 

Spurs . — If a septal spur or crest ^be purely cartilaginous, 
and the patient be tolerant of a moment’s pain or discomfort, 
the obstruction should be anaesthetized with a 15 per cent, 
solution df cocaine applied on cotton-wool, and the spur may 
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then be removed by means of a sharp scalpel. Haemorrhage 
soon ceases, and intranasal plugging is rarely necessary. 

Should the crest be long and bony, it is better to 
administer a general anaesthetic. If the operator be 
dexterous, ‘ nitrous oxide gas ’ may give a sufficiently long 
anaesthesia. By means of a nasal saw a groove is rapidly 
made into the upper surface of the crest, and then the blade 
of a turbinatome is passed behind the obstruction, firmly 
fixed into the saw groove and rapidly withdrawn. A smooth 
surface level with the septum is left, which rapidly heals. 

In all these operations haemorrhage will be much reduced 
if a 10 per cent, solution of suprarenal extract be applied to 
the parts some ten or fifteen minutes before operating. 

Deviations . — The only satisfactory method of dealing with 
intranasal deviations of the septum is by operation under a 
general anaiisthetic. Plugs, bougies, and all similar contriv- 



Fig. 165. — Adams’ Septum Forceps. 


ances are useless annoyances, and productive of no permanent 
good. 

First Method . — After removing any irregularities, the septum 
should be forcibly rectified by means of forceps — c.g., Adams’ 
(Fig. 165) — after which, and in order to keep the septum in 
its new position, it will be necessary to wear some form of 
splint or plug. Lake’s rubber nasal splint, or a piece of 
firm, thick- walled, rubber* drainage-tube, with one or two 
lateral openings, make very efficient plugs. 

Second Method (Asch’s). — By means of special instruments 
crucial incisions are made over the most prominent portion 
of the septum, and the resulting segments are forced by the 
finger into the concave side until, by the fracture of their 
^ bases, the resiliency of the septum has been destroyed. A 
perforated plug is worn in the obstructed side for some four 
or five weeks, being removed every twenty-four or forty-eight 
hours for purposes of cleansing. 
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Naso-pharyngeal Catarrh. 

This affection may occur in the acute or chronic form, and 
the latter cases may be divided into moist and dry catarrh. 

Acute Naso-pharyngitis is often met with in connection 
with acute rhinitis, and is due to the same causes. The 
swollen and congested mucosa give rise to a free discharge 
of mucous secretion, and there may be some discomfort at 
the back of the nose, with slight pain on swallowing. These 
symptoms are often associated with those characteristic of 
acute rhinitis (vide supra), and the general discomfort is not 
rarely enhanced by deafness, tinnitus, and earache. 

Treatment . — The general treatment laid down for acute 
rhinitis should be followed. Locally a warm alkaline nasal 
douche — e.g., equal parts of borax, salt, and bicarbonate of 
soda, 5i. to a pint — used two or three times daily will remove 
the secretion and give considerable relief. 

Chronic Naso-pharyngitis.— /Efto/ogy.— Both the moist 
and dry form of the disease are commonly associated with 
some form of chronic rhinitis, and, generally speaking, arise 
from similar causes. In young adults the fibrous remains 
of old adenoids are a frequent cause of the moist catarrh, 
while excesses in eating, alcohol, and tobacco, especially 
in gouty, plethoric individuals, are wdl-known factors of 
the affection in adult life. 

Moist Catarrh. — In this form the troublesome symptom is 
an excessive muco-purulent secretion in the back of the nOvSe, 
which by constantly passing into the patient’s throat, en- 
genders a habit of sniffing or hawking in the effort to 
dislodge it. The accumulation df the secretion during sleep 
may cause violent retching and even vomiting in the morning. 
Deafness and tinnitus of varying intensity may result from 
extension of the catarrh to the Eustachian ‘tubes, while 
pharyngeal and laryngeal symptoms denote a spreading down- 
wards of the affection. The secretion in the naso-pharynx 
is of varying consistency, and if it .be muco-purulent it may 
suggest chronic suppuration of the ethmoidal, sphenoidal, or* 
other nasal accessory cavities. ^ 

When the disease is limited to the pharyngeal tonsil, it is 
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. sometimes spoken of as Tornwaldt’s disease, and, should the 
opening of the bursa become occluded, a chronic abscess or 
cyst may result. 

The affection is often aggravated in cold, damp weather, 
and may disappear spontaneously under the influence of warm 
and dry atmospheres. 

Diy Catarrh. — In this form examination of the pharynx 
and naso-pharynx show the mucosa to be dry, shining, and 
often covered with a thin veneer of yellowish-brown, viscid 
mucus, and in some cases actual crusts of dry secretion. 
Rosenmiiller’s fossae appear to be deepened, and the Eusta- 
chian orifices stand out sharply. If the discharge be removed, 
the underlying mucous membrane is generally red, showing 
the veins and capillaries in a gorged condition. 

Treatment , — In both forms of disease such general jetio- 
logical factors as gout and rheumatism must be cared for. 
It may be necessary for the patient to abstain from alcohol 
and tobacco (especially inhaling), and the amount and nature 
of the food taken may require regulation ; spiced and highly- 
seasoned articles of diet being especially contra-indicated. 

Hypertrophic rhinitis, well-marked septal obstructions, 
and adenoid vegetations will generally require active surgical 
treatment. 

A warm alkaline nasal douche (p. 261), used twice daily, 
will generally give great relief in both the moist and dr}^ 
catarrh, and in mild cases will be all the treatment that is 
necessary. 

In more chronic cases of moist catarrh, rapid improve- 
ment will often follow if the naso-pharynx be painted twice 
or three times weekly with tiitrate of silver, grs. x. ad ^i., zinc 
chloride, grs. xxx. ad ^i., or with the following pigment : 

lodi ) 

Potase. iodid. j 

01 . menth. piper ... TlViii. 

Glycerini ... ... ... 3!. 

Mix. 

These pigments should be applied to the post-nasal space 
by means of a suitably curved naso-pharyngeal brush or 
wool-covered probe. 
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Inhaling the fumes from cigarettes of eucalyptus or cubebs 
will be found useful in both the moist and dry forms of the 
disease. 

In dry naso-pharyngeal catarrh, after removal of the in- 
spissated secretion by means of a douche, the parts should 
be swabbed with the pigments already mentioned, or with 
lactic acid in 40 to 70 per cent, solutions. The accom- 
panying pharyngitis should be treated at the same time. 
Here the effervescing chlorate of potash lozenges, the 
compound eucalyptus, and the compound menthol pastilles, 
often give great relief. 

In anaemic individuals iron and arsenic, or the syrup of 
iodide of iron will be indicated ; in young adults cod- 
liver oil and iron, the hypophosphites and lime preparations, 
will be found especially useful. 

Suppuration or cyst formation in connection with the 
pharyngeal tonsil will necessitate surgical treatment. Under 
these circumstances, the tonsil should be removed by means 
of Gottstein’s curette or by adenoid forceps {vide infra). 

Hypertrophy of the Tonsils. 

This is mainly a disease of early life and the enlargement 
may date from infancy, or develop during childhood or at 
puberty. Sometimes they appear to be congenital, at other 
times the rapid growth dates from an attack of measles, 
scarlet fever, or diphtheria. 

As a general rule, enlarged tonsils tend to disappear as 
adult life is approached, but there may be many exceptions 
to this rule. 

Morbid Anatomy. — Three chief varieties of enlarged 
tonsils are met with : 

1. Lymphoid Variety . — Those in which the tonsils are 
large and soft — e.g., those in which the adenoid tissue is 
well developed. 

2. Fibrous Variety . — Tonsils which are large and tough^^ 
owing to the excessive development of the fibrous tissue 
elements. 

3. Lacunar Variety . — Those in which the tonsillar crypts 
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• are filled with a yellowish, foul-smelling secretion, consist- 
ing of pus c^ls, epithelial debris, and a variety of septic 
organisms. 

Hypertrophied tonsils vary much in size and shape. They 
may project towards the middle line, being only attached by 
a thick pedicle, or the hypertrophied gland-tissue may form 
a flattened mass extending down to the sides of the tongue 
and forming a thickening of, rather than a projection from, 
the sides of the throat. 

Adenoids are often associated with hypertrophied tonsils 
and both of these affections with enlarged cervical glands. 

Symptoms . — The obstruction to breathing often causes many 
of those symptoms which have already been enumerated 
when dealing with adenoids — c.g., mouth breathing, diffi- 
culty of breathing, snoring, tendency to pigeon -breast, 
narrowing of the face, and general listlessness and dulness. 
The voice is characteristically throaty and guttural, and the 
senses of smell and taste may be impaired. 

Deafness is a common symptom induced by enlarge^d 
tonsils, and may be due either to direct pressure of the 
tonsils on the Eustachian tubes, or to catarrh spreading into 
the latter from the naso-pharynx. 

Diagnosis . — There can be no difficulty in recognising 
enlarged tonsils when they exist, although it is somewhat 
surprising how often children are sent to hospitals to have 
their tonsils removed, when, practically speaking, such a 
condition does not exist. 

Prognosis . — Few surgical operations are followed by such 
immediate and permanently good results as removal of 
enlarged tonsils. The effSet on the voice is generally to 
improve it, and to render the throat altogether stronger. 
The fear occasionally expressed even to-day, that excision 
of the tonsils, may interfere with the sexual development, 
is absolutely groundless. On. the other hand, if a child 
suffering from enlarged tonsils be attacked by scarlet fever, 

, diphtheria, small-pox, etc., the unhealthy condition of the 
throat renders the prognosis graver, and will be an additional 
argument in favour of removal of the obstruction before such 
conditions supervene. 
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Treatment. — When chronically enlarged tonsils give rise ^ 
to symptoms, they should be removed, and time is only 
wasted by the local application of caustics, paints, and astrin- 
gent powders. It is true that if the hypertrophied tonsil be 
still further enlarged owing to a slight cold, insufflations of 
guaiacum powder, followed by local applications of a pig- 
ment of perchloride of iron (5i. to 5i-)> niay reduce it to its 
usual size; but such means will not cause a gradual atrophy 
or destruction of the tonsil substance. The same may be 
said of ‘ London paste,* nitrate of silver, powdered alum, etc. 

Enlarged tonsils may be removed by four different 
methods : 

First Method: Removal by the Guillotine . — The most suit- 
able instrument for this purpose is that of Mackenzie. 



Fid. iG6 . — Tonsil Guillotines. 


The operation is best performed with the patient in a sitting 
position and without a general anaesthetic ; but if he be 
nervous, ‘ gas ’ anaesthesia will give the surgeon ample time 
to remove the glands. If adenoids be present, a longer an- 
aesthesia may be necessary (yide p. 275). The removal of the 
second tonsil should follow immediately on that of the first. 

If the tonsils do not project towards the middle line, it is 
well that an assistant should stand behind the patient, and ^ 
press upwards and inwards behind the angle of the jaw to 
enable the operator to engage the tonsil more easily within 
the ring of the instrument. 
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The various guillotines containing hooks to catch and 
draw the tonsil to the middle line are not so satisfactory as 
the simpler form already mentioned. 

In adults, where the liability to haemorrhage is greater 
than in children, some surgeons prefer to use a cold-wire 
snare, used in the same manner as for the removal of nasal 
polypi. The method is safe, but very painful for the patient. 

The haemorrhage following tonsillotomy is not, as a rule, 
severe. In young children it is rare, but from fourteen to 
twenty-one years of age it is somewhat more frequent. In 
adults it is an emergency which must always be prepared for. 

When the haemorrhage is slight and the oozing is general, 
it may be checked by sucking pellets of ice. If this be not 
sufficient, the surgeon should soak a small pledget of wool 
or soft sponge in the following mixture, and apply it to the 
bleeding surface : 

IJ Tannic acid ... ... ... 360 grs. 

Gallic acid ... ... ... 120 grs. 

Water ... ... ... i oz. 

Counter - pressure applied externally below the angle of 
the jaw will materially assist in checking the haemorrhage. 

The patient should then remain quiet for six to twelve 
hours, and at frequent intervals during this time suck small 
pellets of ice. 

If the haemorrhage be very severe, it may be possible to see 
the bleeding-point, and to secure it with a long pair of artery 
forceps. The haemorrhage will nearly always cease if the 
patient become faint from loss of blood, but in extreme cases 
the necessity of tying the external carotid artery between 
the superior thyroid and tlie lingual branches may have to 
be considered. 

Under ordinary circumstances, after tonsillotomy the 
patient should take cold semi-solid food for two or three 
days, and then resume ordirrary diet. Sedative pastilles 
such as the marsh-mallow lozenge or the borax and cocaine 
^pastilles, will enhance the patient's comfort during the first 
few days after the operation. 

Second Method . — On account of the risk of haemorrhage, 
some surgeons advise the gradual removal of the tonsils in 



288 


DISEASES OF THE EAR 


patients over the age of puberty. There are, moreover, 
some patients who do not object to losing their tonsils pro- 
vided they are not ‘ cut.’ Under such circumstances the 
desired end may be attained by means of the galvano- 
cautery. 

A fair-sized cautery point should be passed into the tonsil 
at three or four separate places at one sitting, and the 
operation again repeated at intervals of a week or ten days. 
In this way the tonsil may be gradually destroyed, but the 
method is tedious and painful. 

Third Method: * Morccllement .' — This method should be 
reserved for those cases in which there is a large, ragged, 
flat tonsil, which cannot be made to enter the ring of a 
guillotine. The instrument figured here (Fig. 167) will be 



found especially useful in such cases, for by its means the 
tonsil substance may be rapidly ‘ punched ’ out with little 
pain, and the operation completed in the course of one or 
two sittings. 

Fourth Method : Enucleation ofjhe Tonsil , — With the in- 
strument above described, enucleation can be rarely necessary. 
The operation consists in djssecting the anterior and pos- 
terior pillars off the tonsil substance, and then, by means 
of the finger-nail, peeling the gland out of its bed from 
above downwards. The method is, of course, reserved for 
large flat tonsils unsuitable for a guillotine, and can only 
be carried out under general anaesthesia. c 

For other nasal and naso-phar>TigeaI instruments not included in the 
text, sec plate in Appendix. 



CHAPTER XI 

THE INTERNAL EAR 

IW H. MACNAUGHTON-JONES 

Pathology. 

In discussing diseases of the internal car, we will include 
for our purpose all the structures entering into the formation 
of the labyrinth and the auditory nerve. It is only of recent 
years that our knowledge has increased with regard to the 
pathological changes found in the various structures forming 
the internal ear. While we arc indebted to many workers 
for the light thrown on the causation of obscure symptoms of 
labyrinthine disease, it is not invidious to mention the names 
of Politzer, Schwartze, Gruber, Steinbrugge, Gradenigo, and 
Habermann on the Continent, and Moos in America, as those 
to whom we are more particularly indebted. 

Hypercamia, if acute and intense or sustained for a 
lengthened period, leads to various degenerative changes, of 
which the following are the most important. 

Hcemorrhage and Hccmorriiagic Infarctions, with Extravasa- 
tion, — Bleeding into any part of the labyrinth is followed by 
the consequtnv':es which attend fipon blood extravasation in 
other parts. ' If it be not absorbed, there are degenerative 
changes of a fibrous or calcareous nature. The effusion 
may produce degenerative epithelial atrophy, connective- 
tissue formations in the .membranous and osseous canals, 
or the effusion may break down into pus formation. Should 
hsemorrhago not occur as the result of hyper^emia, there 
may ensue thickening and hypertrophy of the membranous 

19 
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labyrinth, permanent enlargement of the vessels, attended 
with varying degrees of exudation and possibly deposition, 
both calcareous and pigmentary. 

Exudations and Infiltrations. — As a consequence of in- 
flammation of the labyrinth, we have various exudations 
and infiltrations. These may be either of the nature of a 
simple exudation (Gruber), serous, lymphoid and cellular, 
haemorrhagic, or purulent. 

Hyperplastic changes in the labyrinth have also termina- 
tions similar to those met with elsewhere, dependent upon 
the site of the hyperplasia and the character of the tissue 
in which it occurs. 

Degenerations, — Thus we have osseous thickening and 
deposit, proliferation of connective tissue, calcareous degenera- 
tion or phosphatic deposition, periosteal and subperiosteal 
thickening, and in some instances amyloid changes. As a 
result, there are found encroachments in the canals of the 
labyrinth, with complete or partial blocking of these by new 
osseous formations in different situations, and filling the 
space between the osseous and membranous labyrinth (Moos). 
The latter is altered by these exudative processes, being 
thickened by epithelial proliferation and endo-arterial inflam- 
mation. In the labyrinth, also, occur those endotheliomatous 
degenerations in the bloodvessels which are found in other 
situations, and as a consequence there is blood stasis, leading 
to thrombosis and fatty as well as colloid degeneration of 
the surrounding tissues. 

Micro-organisms. — Apart from these pathological states, we 
find the labyrinth invaded by micro-organisms, the avenues 
of entrance being either through the vessels and lymph- 
spaces, the aqueducts, or with the sheath of the auditory 
nerve, the products of suppuration reaching fhe labyrinth 
through these same channels. Thus in the ‘labyrinth we 
have a process of mycosis analogous to the condition found 
in the middle car, and the same septic organisms — the 
streptococcus and staphylococcus — are present. ^ 

It is easy to realize, from this condensed summary of the 
pathological changes in affections of the labyrinth" how com- 
plete destruction of the different structures may gradually 
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ensue, necessarily involving the foramina, oval and round, 
and all the nerve elements, until nothing remains save canals 
filled either with connective-tissue elements or granulation 
tissue with osseous formation, leading at last to obliteration 
of the spaces and apertures of the labyrinth. The auditory 
nerve is peculiarly liable to invasion by new growths 
(Virchow), and Politzer considers that, of all the nerves of 
sense, it is the one most ‘susceptible to impressions due to 
systemic conditions and circulatory as well as infectious 
influences. Sarcomatous, fibromatous, and neuromatous 
growths are found, amongst others, in the internal auditory 
canal. Such tumours unavoidably affect the nerve by 
pressure. 

With regard to the central origins of affections of the 
auditory nerve, we have to look to the fourth ventricle and 
the presence of any form of growth, or an effusion either of 
serum or pus, in it or its neighbourhood. That the sense of 
hearing is in greater part situated in the central lobe, and 
more particularly in the superior temporal gyrus of this lobe 
(Ferrier), is generally accepted, as also that the auditory 
nerve is in relation with the auditory centre of the cortex 
through the lower fillet of the opposite side, and thence by 
means of the posterior tubercle of the corpora quadrigemina 
and internal geniculate body to the medullary fibres of the 
cortex (Baginsky). It is thus probable that a lesion of the 
adjoining parietal or occipital lobe may encroach upon, 
invade, or inhibit the hearing-centre, and any affection of the 
latter will affect the hearing. Disturbances of equilibration, 
whether intralabyrinthic, ig the perilymph or endolymph, or 
intracranial, from ventricular distension and fluid-pressure, 
will also cause disturbance of audition. 


Etiology.-^ 

Any source of interference with labyrinthine equilibration 
is apt to affect the auditory nerve. We find such extraneous 
causes in altered vascular tension due to anaemia, and still 
more so if such anaemia be associated with any local transuda- 

See also remarks on the Causation of Tinnitus and Vertigo. 

19 — 2 
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tion, serous effusion, or blood extravasation. The same 
result follows from cervical and mediastinal tumours through 
pressure on the cervical veins and from cardiac disease. We 
shall refer to this cause again in dealing with tinnitus. The 
vascular abnormalities brought about by gout, rheumatism, 
and uraemia have a like effect, and the vascular disturbances 
which attend upon Bright’s disease and diabetes frequently 
provoke irritations of the auditory centre and the auditory 
nerve, while labyrinthic haemorrhage and extravasation are 
not uncommon. Fractures of the base of the skull and other 
traumatisms directly affect the nerve and labyrinth. As a 
secondary consequence of haemorrhage, effusion, and exudative 
changes in the labyrinth, tumours, and osseous degeneration, 
come atrophic changes in the auditor}' nerve, either from 
pressure or degeneration. Distinct from such morbid pro- 
cesses in the labyrinth are those central sources of auditory 
nerve disease such as cerebral tumour, meningitis, and 
hydrocephalus. Politzer has emphasized the influence of 
embolic softening as a cause of auditory nerve degeneration. 
Several other causes of internal ear affection we have already 
enumerated {vide chapter on Etiology). Syphilitic degenera- 
tions in the internal ear are, comparatively speaking, un- 
common. When they do occur, they are the consequence of 
exudation and hyperplasia, with the formation of new growth 
in the labyrinth. 

It is worthy of notice how rarely there is direct extension 
of disease from the tympanum to the labyrinth, and the 
researches of Eichler, disproving the former idea of a direct 
connection between the vascular supply of the tympanum 
and that of the labyrinth, in great measure explains this 
immunity of the internal ear from participation in the acute 
and many of the chronic forms of otitis media. The excep- 
tion to this rule in the case of children is explained by the 
more free anastomosis between the middle ear and the 
labyrinth in the child, as also between the labyrinth and 
the cranial cavit}', and, as Politzerdias shown, because the 
labyrinthine fluid and the cerebro-spinal cavity communicate 
more freely in the instance of the child than in that of the 
adult. 
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Symptomatology. 

The clinical division of affections of the labyrinth and 
auditory nerve into anfeinic, hypcra^mic, haiiiiorrhagic, 
hyperplastic, and exudative, is founded on the pathological 
conditions which have been here described. As in all these 
states tinnitus and vertigo are prominent symptoms, apart 
from the deafness which cither precedes or is attendant upon 
them, we will consider first the general clinical facts bearing 
upon the etiology both of tinnitus and vertigo, necessitating 
also a reference to those physiological and pathological condi- 
tions which influence our prognosis and treatment. 

Tinnitus Aurium. — This symptom is found to be present 
in almost equal proportions in the two sexes. It is rarely 
complained of by children. The youngest patient w^e have 
had was three years old, and two were aged four and seven 
respectively. In the child of three years the cause was 
turbinal hypertrophy; in the other two, meningeal compli- 
cations were present in the one case and tonsillar hypertrophy 
in the other. Tinnitus is more frequent in patients of middle 
life, between the years of twenty and fifty. Out of 300 cases 
analyzed, two-thirds were between twenty and sixty. The 
noises complained of vary, the most common being the 
following: A buzzing sound as of the roaring of the sea or 
the rustling of trees, the singing of a kettle, the blowing of 
bellows or a furnace, a bee humming, as of the air in a shell, 
puffing, a thumping, a continual beating, crackling in the 
head, a train, the vibration of a metal, the whistle of a steam- 
engine or its puffing, a constant hammering, rushing water, 
a drumming, rain falling, a booming, distant thunder, chirping 
of birds, a waterfall and mill-wheel, tinkling of bells, and 
musical sounds. We have ’given this description of the 
various sounds in the patients’ own words. About one aural 
patient in every three suffers from tinnitus. In the great 
majority both ears are affected, and when the noise is heard 
only in one car it is the left that is most frequently com- 
plained of. 

Camaaon , — Of all the ascribed causes, cerumen in the 
external auditory canal, chronic hypertrophic rhinitis with 
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abnormalities in the nasal cavities, and catarrhal states, of 
the naso-pharynx, are by far the most frequent. Next to 
these we would place mental worry and overstrain. Sea- 
bathing is responsible for the occurrence of tinnitus in a 
fairly large number of cases. Long residence in the tropics 
not infrequently produces conditions which lead to tinnitus. 
The effects of the menopause also operate in the causation of 
tinnitus, as do various disorders of the genitalia in women. 
Gout, with its various complications, and rheumatism, 
chronic alcoholism, syphilis, the exanthemata, pregnancy, 
Bright’s disease — all tend through their effects on the auditory 
apparatus to produce this symptom. Amongst other causes 
may be mentioned carious teeth, the concussion from gun- 
firing, and the administration of quinine. When we remember 
that disorders of the middle ear, either in the tympanic cavity, 
its drum covering or ossicles, or the Eustachian tube, are 
present in three-fourths of the cases in which we find tinnitus 
a symptom, we recognise how important is this clinical fact 
in its bearing upon treatment. It may be fairly estimated 
that not more than one in ten of the patients suffering from 
tinnitus and deafness complain of vertigo, and in fewer still 
have we the characteristic symptoms grouped under the head 
of Meniere’s disease. In a few we have such symptoms as 
hypersesthesia acustica, or hyperalgesia, paracusis loci, and 
reduplication of sound. Ocular disturbances, with associated 
retinal pathological states, are occasionally present. 

Preliminary Examination of a Case of Tinnitus , — A careful 
first examination on the lines already indicated should enable 
us to differentiate not only a tinnitus which is due to an aural 
complication, whether in the external, middle, or internal 
ear, or possibly in two or all of these parts of the auditory 
apparatus, but also to satisfy ourselves as to the presence of 
any extra-aural sources of the symptom which may tend to 
aggravate and perpetuate it. The tuning-fork and the Galton 
pipe come in as our most valuable aids to differential diagnosis. 
This has been dwelt upon already * (see ‘ Tuning-fork in 
Diagnosis ’). To this end the heart and the vascular as well 
as the nervous system have to be carefully examined {vide 
‘Vertigo’). 
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Tinnitus with Unimpaired Hearing.— A tinnitus in a case in 
which the hearing is not affected will at once indicate the necessity for a 
cardiac examination. It may, for instance, be associated with general 
antemia, and the attendant hsemic murmurs will help to explain the cause 
of the tinnitus as being located in the vessels of the labyrinth. An ineffi- 
cient systole and the frequent attendant irregularities of rhythm are not 
uncommonly found in these cases of overworked and w'orried men and 
women. Here a ‘pulsating* tinnitus is occasionally complained of, 
always worse on first lying down at night or on awaking in the morning, 
and frequently disappearing during the daytime. Such a tinnitus may 
be materially modified or altered by pressure made under the ear, behind 
the condyle of the jaw, or over the vertebral artery in the siiboccipital 
space. Again, both aortic and mitral insufficiency are at limes attended 
by tinnitus. Also with unimpaired hearing it is often present (the sound 
generally being of a low hissing or rustling character) in slight catarrhal 
conditions of the naso-pharynx in which the respiration through the nose 
is obstructed, es])ecially at night, when the patient has a tendency to 
sleep with the mouth open. The same maybe said of cases in which we 
find slight congestion and hypertrophic enlargement of the turbinals. 

In these cases of normal hearing, if there be indications 
that the nervous system is involved, our first survey will 
include an examination of the retina and the nerve.s of. 
special sense, the testing of the knee and ankle reflexes, a 
search for oculo-motor symptoms, signs of paresis or 
motor disorders, areas of hyperaesthesia or anaesthesia, 
any contractions, contractures, or spasms, atrophic or 
hypertrophic muscular changes, locali;:ed neuralgias, and 
hallucinations. It will also include dynamic tests and those 
usually employed for equilibration. An examination of the 
urinary secretion is obviously essential in all cases of this 
character. 

Physiological and Pathological . — To better differentiate the 
sources of tinnitus, whether cerebral, in the auditory nerve, 
or in the labyrinth, we may best deal with these categorically, 
as follows ; , 

{a) Cerebral impulses originating in the temporal lobe, or 
superior temporal gyrus, the cerebellum or the auditory 
nuclei (in the medulla or pgns), and referred as impressions 
to various situations, as the labyrinth or certain parts of 
the head. Such acoustic impressions may or may not be 
attended b}' deafness. These impulses may be associated 
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with lesions in these areas — as tumours, apoplexies, effusions, 
thrombi — or possibly lesions in the adjacent portions of the 
occipital or parietal lobes, or they may result from reflected 
irritations of any of these parts. 

In such cases we are likely to have some evidence of the 
implication of other nerves of sense in reflex disturbances, 
muscular paresis, cutaneous anaesthesia or hyperaesthesia, or 
in oculo-motor symptoms. Such causes as apoplexies, effu- 
sions, thrombi, or cerebral lesions, acting by inhibition, are 
most likely to reveal themselves in objective signs in the 
parts in correspondence or associated with these cerebral 
centres. It is probable that in such reflected excitations we 
have an explanation of a tinnitus without deafness, as in 
cases of dental caries, dental periostitis with neuralgia, spinal 
tabes, uterine disorders, and in the functional sexual dis- 
turbances of the menopause or pregnancy (though in the 
latter it is more often to be attributed to arterial tension and 
hamic changes). 

(b) Auditory nerve impulses due to irritation, direct or 
^ reflected, in any portion of the auditory nerve. This class 
would include atrophy, sclerosis, traumatism, vaso-motor 
(dilator or constrictor) effects, morbid blood-supply, as in 
uraemia, anaemia, or the circulatory changes which occur 
during pregnancy. These latter causes may also operate 
in the previous class of case. We may expect to find 
more direct evidence of a lesion or excitation in the auditory 
nerve itself. In hyperaesthesia, the hypersensitiveness and 
pain attendant upon certain sounds ; in traumatism, the 
history of some injury, as a blow on the ear, a railway 
collision, a nasal fracture; in sclerosis and atrophy, the 
absolute deafness and the negative response to the watch or 
tuning-fork, even by conduction, added to the history of 
pre-existing aural symptoms and progressive' deafness or 
vertigo ; in irritation of the vaso-rnotor centre, vaso-motor 
disturbances of the labyrinth due to reflected excitations 
arising in the spinal cord or in the nuclei or branches of the 
fifth nerve ; ’ in spinal neurosis, spinal and ganglionic irrita- 
tion, oculo-motor symptoms, visual disturbances, gastric 
crises, headache, possibly thyroid change^, flushings of the 
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face, eruption of the wisdom teeth, dental neuralgia, ocular 
and laryngeal migraine. 

Urine of low specific gravity with a radial pulse of high 
tension, albuminous urine or that charged with excess of 
uric acid, the characteristic uraanic complications with the 
associated altered blood of pregnancy, require onty to be 
remembered as coming under this class to secure their 
detection on examination. 

Impulses originating in the periphery of the auditory nerve 
may be due to (i) increase or diminution of labyrinthine 
pressure, increase or diminution of, or encroachment upon, 
the perilymph or endolymph, from abnormal pressure on either 
of the fenestra ; this latter cause would include rigidity of the 
membrane of the round opening and fixation of the stapes 
against the oval opening. (2) Vascular changes : increase 
or diminution of blood-pressure, frequently associated with 
cardiac disease, hyperamic, anamic, or toxamic states of 
the blood circulating in the labyrinth, apoplexy, and extrava- 
sations. (3) Morbid nerve conditions : hyperasthesia, paresis 
(organic or functional), atrophy, sclerosis, traumatisms. 
(4) Rheumatic, gouty, or syphilitic states of the walls and 
vessels of the labyrinth. (5) Reflected disturbance, as occurs 
in uterine disorders, pregnancy, gastric derangements, dis- 
orders of the liver, flatulence, spinal neuroses, dental, nasal, 
and ocular irritations involving the fifth and facial nerves. 
Here we confront more distinctly local causes of tinnitus, for 
such auditory nerve-end excitations are usually associated 
with abnormal states of the tympanum, involving the ossicles, 
the drumhead, and the qyal and round openings. Such 
tympanic changes are readily discernible by the methods 
already described. In many cases, though we have no doubt 
that the auditory nerve is affected, the drumhead preserves 
its translucenc^, and there is but slight deviation from its 
normal appearance. A fair degree of hearing is consistent 
with the presence of severe tinnitus and vertigo, and there 
•may be no proof of gross middle-car changes. It is in such 
persons tl;iat we are likely to find anaemic or hyperaiinic con- 
ditions, increase or diminution of blood-pressure, or some 
toxic quality in the blood which influences the vascular 
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tension. Such hsemic sources of tinnitus are frequently 
the forerunners of an attack of Meniere’s apoplectiform 
seizure. Nerve-end lesions in the labyrinth are commonly 
the cause of loud noises, and it is not unusual for the patient 
to describe two or three different kinds, one being a musical 
tone or note> Gout, rheumatism, and syphilis have each 
their characteristic clinical signs enabling us to associate 
these affections with the tinnitus. Various visceral neuroses 
arising in the abdominal organs produce reflected disturbances 
in the labyrinth, and not uncommonly some form of dyspepsia 
with hepatic inactivity and flatulent distension of the bowel 
are present. That the auditory nerve-irritation may have 
its origin in dental and nasal irritation is not to be forgotten. 

(c) The intra4ympanic muscles . — We may, for clinical pur- 
poses, place under a distinct heading tinnitus arising from 
irritations in the tensor tympani and stapedius. Such inter- 
ferences would include any spasm of these muscles or reflex 
irritation of them transmitted from the facial or trigeminal 
nerves. Here the tinnitus arises from the effect on the equili- 
bration of the fluid of the labyrinth. The muscular spasm 
may be due to some direct or reflected irritation in the fifth 
or facial nerve. There may be no indication of middle-ear 
affection, and hearing may be but slightly influenced, unless 
middle-car changes have been pre-existent. 

{ci) Middle-Ear Changes . — We are familiar with a distinct 
cause of tinnitus through irritations transmitted by patho- 
logical changes in the middle ear and altered conditions of 
equilibration of the air in the tympanic cavity. This class 
includes enervation of the tubal muscles of the Eustachian 
tube, and altered relations between the air in the tympanic 
cavity and the blood in its vessels or those of its mem- 
brane ; also pathological states of the cavity of the tympanum 
and the drumhead, embracing atheromatous changes in the 
arteries, aneurysmal dilatations, blood extravasations, venous 
congestion within the lateral sinuses, disease of the mastoid 
cells, and disease of the petrous portion of the temporal^ 
bone, exudations, and tumours. 

Here we find one of the commonest causestof tirinitus and 
deafness, the consequences of the altered relations of drum- 
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head and ossicles, including that rigidity and immobility of 
the former, with ankylosis and fixation of the latter, which 
are the result of chronic otitis media, and in which the 
symptom paracusis Willisii, or defective power of synchronous 
differentiation of sounds, is present. The objective signs, 
both middle-ear and nasal, as well as pharyngeal, which 
explain Eustachian interferences and account for the altered 
equilibration as well as the disturbed vascular conditions, 
have been fully dealt with. We include also those more 
serious middle-ear complications which attend upon endo- 
arteritis, endothelial changes in the bloodvessels, and 
atheroma, as local apoplexies and extravasations, exudative 
and hyperplastic effusions, congestion of the venous sinuses, 
which latter arise from pressure or from cardiac disease. 
Defective equilibration will also arise from obstruction, 
pulmonic circulation, and deficient oxygenation ; and, lastly, 
there are the still graver inflammations of the mastoid and 
petrous portions of the temporal bone, with all their serious 
local signs and constitutional symptoms. 

(e) External -Ear Irritations. — In the external auditory 
canal occur those irritations, some of which act directly 
through its nervous supply and communications, while 
others do so rather by the influence they exert on the 
sound Weaves or by pressure on the membrana tympani. 
Inflammation and abscess, eczema, otomycosis, hyperostosis, 
exostosis, and othaematoma, are examples of the former, 
and cerumen or foreign bodies of the latter. Though it 
may seem that such causes of tinnitus are so obvious that 
they cannot possibly be overlooked, it is well to emphasize 
the danger of doing so. Tlie tiniest particle of cerumen on 
the membrane- -an almost imperceptible semi-transparent 
husk of hayseed or other particle of foreign matter — is 
sufficient to start a tinnitus, and this symptom may also 
attend upon slight inflammatc^ry conditions of the canal, 
especially when they are in the vicinity of the membrane, 
^uch a case as the following is illustrative of the necessity 

for caution : 

•• 

A lady, ag-d sixly, had for a considerable time suffered from a most 
distressing tinnitus, ‘like a steam engine,’ heard almost entirely in the left 
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ear, through which, she complained, .‘shooting pains occasionally darted.’, 
'riic right ear had been deaf since childhood. She suffered from occa- 
sional attacks of giddiness. The acoumeter in the right ear w'as heard at 
less than two inches, and the watch not on contact. The meatus contained 
a plug of cerumen, the removal of which caused but a little difference in 
the hearing. On exposure of the membrane, an old perforation was seen 
in Shrapneirs,and there wei e evidences (w ith Siegle’s speculum) of long- 
standing contractions and adhesions. In the left ear the heaving was 
better than in the right, the watch being heard well on contact. In the 
canal was a plug of cerumen and dead cuticle, which was very difficult to 
remove. This pressed dowm on the drumhead, the walls of the canal 
being in an inflamed and irritable condition. When the cerumen and 
CLiticular lining were removed and the t>Tnpanum inflated, she heard the 
watch at 4 inches well and the acoumeter at 15 feet. Her tinnitus was 
gone. The case shows that it is possible to overlook such simple causes 
of deafness, giddiness, and tinnitus. 

(/) Therapeutical Causes . — Under the head of thera- 
peutical causes of tinnitus we include the action of certain 
drugs, as, for example, ergot, nitro-glycerine, alcohol, ether, 
quinine, salicinc, caffeine, apomorphine, nitrite of amyl, 
tobacco, iodine, iodoform, chloride of barium, digitalis, con- 
vallaria, atropine, veratrine, duboisine, gelsemine, jaborandi, 
pilocarpine, monobromide of camphor, hydrobromic acid. 
Some of these drugs may act by direct stimulation of the 
auditory nuclei in the medulla, as caffeine, gelsemine, iodo- 
form, salicinc, and quinine; others, as digitalis, jaborandi, 
nitrite of amyl, chloral hydrate, by their effects on the 
vaso-motor centre; others, as quinine, digitalis, and con- 
vallaria, by their secondary effects on the auditory circulation 
through their action on the heart. Quinine occasionally 
causes such vascular disturbances in the labyrinth as to 
bring about symptoms of Meniere’s affection or ‘ quinine 
intoxication ’ (see chapter on Causation). The tinnitus of 
fever is almost invariably transitory. This is Our view after 
eleven years in a large fever hospital. 

Both alcoholic excess and. over-indulgence in smoking 
certainly increase, if they do not occasionally cause, tinnitus, 
and intensify the loudness of the ncise. 

(^0 Aural Hallucinations . — Quite apart from such causes 
of tinnitus are true aural hallucinations. ^Subjective im- 
pressions arise in the psycho-sensorial brain-ftentres, having 
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no objective cerebral or aural source of origin. Such 
hallucinations may become insane hallucinations. The 
latter may be divided into two distinct forms : (1) Hallucina- 
tions which arise subjectively in the brain when the aural 
apparatus and auditory nerves are healthy. (2) Hallucina- 
tions which arc secondary to objective changes in the 
aural apparatus, and in which a tinnitus is developed that 
leads up graduall}' to a fixed illusion. It is essential always 
to keep such hallucinations or aural illusions apart, as pheno- 
mena quite distinct from tinnitus. They are analogous 
to ocular illusions or spectra. We refer to ‘ heavenly 
voices,’ or ‘ music ’ — a symptom associated with epilcps}^ 
and hysteria. The same observation applies to ' alcoholic 
psychoses.’ The entire auditory apparatus is healthy, 
and the hallucination is quite independent of any acoustic' 
trouble. • Instances do occur where what was originall}’ 
a tinnitus, depending on some morbid state of the aural 
apparatus, eventuates in a condition of hallucination — 
that is, the individual so affected may, from a lowered state 
of the nervous system, or as the result of long-continued 
irritation, come to consider the subjective noises as real and 
depending on external causes, and they may act thereon ’ 
(Kingrose Atkinsj. This constitutes an insane hallucination, 
though it may not depend on an)^ morbid condition in the 
psycho-sensorial brain areas. This is what occurred in the 
following case : 

After marriage a lady fell into ill-health ; she became desj^ondent about 
her ear and the tinnitus from which she suffered. ( Gradually she developed 
delusions with regard to the e'^r, screaming v iolently and being with 
difficulty controlled. 'I’his state gradually merged into one of ordinary 
dementia, but in which the prominent idea was that the ear was the source 
of all her trouble. ‘ 1 have known,’* says Kingrose Atkins, ‘a woman 
in no way iinjflie who, as the result of tinnitus, firmly believed that an 
insect had entered into her ear and penetrated her brain, and that it was 
constantly biting the latter, as she heard it within. The morbid belief 
raised the purely somatic subjective sensations to the level of an “ insane 
♦ hallucination.”' He also cifts a c*1se of ‘a man who was in a condition 
of deep depression from tinnitus, which took the form of “ crackling all 
over his he&d, a'jd which was well-nigh unbearable.’ Another suffered 
from athetosis. • 



302 


DISEASES OF THE EAR 


Diseased Teeth as a Cause of Tinnitus , — It is important not 
to overlook the teeth as a possible starting - point of 
tinnitus. This cannot surprise us when we remember the 
numerous communications of the trigeminus with the other 
cranial nerves and their nuclei. Such aural reflexes are 
not of frequent occurrence. We might expect to find them 
more frequently with eruption of the wisdom teeth. But 
indirectly, through loss of sleep caused by facial neuralgia, 
headache, and the nervous prostration which we frequently 
find present with painful carious stumps, tinnitus may be 
induced by denial periostitis and caries. At least, the teeth, 
in any persistent case of tinnitus in an enfeebled person, 
should not be above suspicion and inspection. Indeed, it is 
well to seek for any collateral source of excitation in the 
other cranial nerves as well as the auditory itself. It is con- 
ceivable that the prolonged irritation caused by astigmatism 
and its secondary consequences in persistent headache, 
vertigo, and nausea, might start in the ear such a subjective 
phenomenon as tinnitus. As a fact, we have known, whether 
as a coincidence or otherwise, on several occasions in a 
sufferer from astigmatism tinnitus to be present.* 

Diagnosis . — In arriving at a differential diagnosis in any 
case of tinnitus, it will assist us to keep in mind these different 
origins of irritation, whether direct or reflected. 

Prognosis . — We have to confess that it is often difficult to 
define the grounds on which we arrive at a prognosis in 
certain cases of tinnitus, and to differentiate those in which 
\ve may hope to either relieve or cure. In the category of 
incurable cases we may fairly include those which attend on 
cerebral growths, lesions, and degenerations, though cerebral 
effusions may yield to time and special remedies, as the 
iodides and mercury. Also we may regard as hopeless 
atrophic, sclerotic, degenerative, and traumatic lesions of 
the auditory nerve ; and in the labyrinth, hyperplastic and 
exudative changes or extensive extravasations, whether of 
traumatic, rheumatic, gouty, or syphilitic character, in its, 
walls or vessels. This would include aneurysmal and athero- 
matous conditions of the auditory arteries. Turning to the 
* ‘ Dental Reflexes,’ Dental Record^ September, 1890 (Author). 



TINNITUS-PROGNOSIS 


303 


middle ear, wc cannot hope to effect any good in those cases 
of chronic otitis media in which there are gross changes in 
the tympanum involving the intra-tympanic muscles and 
ossicles, and in which there is a history of progressive deaf- 
ness, with closure or occlusion of the Eustachian tube. A 
similar conclusion must be arrived at in the case of exuda- 
tion and tumours in the mastoid cells, or disease of the 
petrous portion of the temporal bone consequent upon 
chronic suppurative otitis media. Where hallucinations are 
attendant upon or follow gross changes in the middle ear and 
labyrinth, they are, as a rule, permanent. 

The tinnitus which we may reasonably hope to affect by 
treatment, and considerably relieve^ if not pevmancnily cure, 
we may divide under these heads: (i) Tinnitus arising out 
of any reflected irritations of the auditory centre or auditory 
nerve, and which are due either to toxic, vaso-motor, or 
vascular disturbances in the auditory areas. (2) Tinnitus 
arising out of simple hyperaemia of the labyrinth, or that 
which is secondary to such fevers as influenzal, malarial, 
puerperal, so-called cerebral, and zymotic. (3) Tinnitus 
consequent upon temporary alterations of the labyrinthic 
equilibration, whether due to altered condition of tension of 
the fenestra: or increase or diminution of blood -pressure, 
associated with cardiac functional disorders. (4) Tinnitus 
consequent upon abnormal states of the intra-tyrnpanic or 
the tubal muscles, the result of innervation, paresis, or spasm. 
These abnormal muscular conditions, through their effects 
on the membrana tyrnpani and ossicles, disturb the labyrinth 
through the tympanic openings. (5) Tinnitus which occurs 
in that large class of sufferers from obstruction in the 
Eustachian tubes, collapse of their walls, and stenosis. 
(6) TinnilUi? which is due to causes arising in the external 
auditory carta]. (7) That which owes its presence to the 
effects of drugs. (8) Aural hailucinations which occur inde- 
pendently of any acoustic or cerebral trouble, and which 
^may be associated withr visceral or pelvic neuroses. Such 
hallucinations, if they become insane hallucinations, dis- 
appear with ths mental alienation. 

Affections of the Female Genitalia. — We have not found 
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that tinnitus or vertigo can be directly traced to uterine or 
adnexal disorders as often as some appear to think. On the 
other hand, there are cases in which both these symptoms 
are undoubtedly due to disordered genital function or disease 
in the pelvic viscera. Such a direct consequence we find 
during pregnancy, and this we can readily understand from 
the condition of the blood at the time, or the renal complica- 
tions, or, again, from pressure. With large myomata of the 
uterus we have the vascular drain and the anjemia resulting 
from hajmorrhage, or, again, the consequences of pressure. 
In extreme degrees of displacement, with its complications, 
the local effects on the pelvic nerves and circulation cause 
vaso-inotor changes and reflex nerve irritations, the menor- 
rhagia or metrorrhagia of the menopause, with its effects on 
the heart and blood. All these are sufficient to cause either 
tinnitus or vertigo. During the menopause it is that the 
reflex disturbances arc most likely to affect the hearing, and 
noises ‘in the head and ears’ follow exhaustive discharges, 
influencing the blood-pressure and causing those sudden 
changes so dangerous to the integrity of vessels elsewhere 
than in the uterus, as, for example, the retina, the kidney, 
and the lung. It is no matter for surprise that, under these 
conditions, we meet not only with subjective aural phe- 
nomena, but the graver accidents in the labyrinth which 
attend upon apoplexy, and are grouped under the name of 
Meniere’s disease. It is in these cases of the menopause 
that the free administration of the bromides, with hydro- 
bromic acid and ergot, or sclerotic acid, hydrastia or hydras- 
tinine, with lupuline, do so much good, and in high-tension 
cases the internal administration,' as well as by subcutaneous 
injection, of pilocarpine. These remedies should be backed 
up by attention to the liver and portal system by salines, 
vegetable cholagogues, and the occasional adrpinistration of 
a mercurial. o 

Aural Vertigo. — Many of the causes which give rise to 
tinnitus operate also in producing vertigo. Thus, we find ^ 
this symptom following from the same naso-pharyngeal 
affections and abnormalities that cause tinnitus. The 
removal of adenoid growths, hypertrophied turbinals, and 
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•the rectification of septal deformities will often cure attacks 
of giddiness associated with deafness. The same may be 
said of growths in the tympanum, blood and lymph effusions, 
or hypersecretion of mucus in the tympanic cavity. Thus 
there are extra-tympanic and intra-tympanic causes of 
vertigo, apart from those which follow from injuries, 
a,bnormal positions and conditions of the ossicles, such as 
impaired mobility, stapedial fixation, and ankyloses. We 
have often associated with these conditions tubal obstruction 
or closure. Such primary causes may produce vertigo by 
disturbance of equilibration in the labyrinth and irritation of 
ordinary nerve-ends, without any co-existing morbid condi- 
tions of the labyrinth itself. Examples of vertigo, the result 
of pressure and irritation in the middle ear, are seen in the 
giddiness produced by syringing, especially with too cold 
water, and in that which follows the forcing of fluid through 
the tympanum in cases where the drumhead is perforated. 
Here it is probable, as Weber-Liel demonstrated, that the 
vertigo with faintness and sickness follow as the result of 
pressure on the exposed stapes. Such pressure commonly 
results from growths in the cavity of the tympanum, and is 
not uncommonly cured when such growths are completely 
and permanently removed. We have seen the most aggra- 
vated cases of vertigo speedily relieved after removal of 
granulation tissue and cholesteatomatous growths which 
filled the tympanum. We find vertigo and tinnitus attack- 
ing patients who suffer from cardiac disease, ansemia, 
diabetes, albuminuria, tabes, gout, and during pregnancy, 
in whom the hearing may be perfect, and where there is no 
evidence of anything save a functional derangement of the 
labyrinth. We have known similar attacks of vertigo with 
noises follow upon great and continuous mental overstrain, 
especially if the ^person be at the same time anaemic. In all 
these cases the vertigo varies in its degree of severity, from a 
transient dizziness to an inability to stand, or a tendency to 
f^l and reel to either side.’ Thete may or may not be nausea 
and actual sickness. In one class of case we find a reason 
for the attacks •• in the nasal, naso-pharyngeal, external 
auditory, and tympanic conditions. 


20 
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The extensive nerve connections in the naso-pharynx, 
motor and sympathetic, through the cerebro-spinal nerves 
and sympathetic ganglia, and the distribution of these nerves 
to the several vessels supplying the large vascular area which 
includes the entire auditory tract and naso-pharynx, are 
sufficient anatomical grounds on which to explain the health- 
ful physiological relations maintained between the nasal 
respiratory function and the circulation in the naso-pharynx, 
t3^mpanum, and labyrinth. The equilibration of the laby- 
rinthine fluid and the inhibiting function of the hearing- 
centre and cerebellum, including the efficient control of an}^ 
perverted impulses which may be excited through morbid 
processes involving the peripheral nerve, have a correlation 
which these anatomical relations explain. 

Clinical experience proves that mere mechanical obstruc- 
tion in the nasal passages and its interference with the 
ventilation of the tympanum does not, as a rule, cause 
vertigo. It is not common to find it in cases of nasal polypi, 
and vertiginous symptoms are absent where there is con- 
genital malformation of the pharyngecil w all and hypertrophy 
of the pharyngeal tonsil. Indeed, wo constantly meet with 
extreme deviation of the septum and turbinal hypertrophy 
without any vertiginous symptom. It would appear that 
such a consequence follows when the obstruction leads indi- 
rectly to pressure effects on the labyrinthine fluid and dis- 
turbance of equilibration, or to such middle-car changes and 
associated labyrinthic disturbance as to cause irritation of 
the auditory nerve-ends. In other cases of vertigo local 
aural causes have to be excluded, and we find that the 
peripheral or central auditory nerve irritation is excited by 
anaemic and dyspeptic states, by pneumogastric or sym- 
pathetic irritation, or other causes, such as those we have 
enumerated. We have to remember that apeXirysms of the 
basilar and vertebral arteries also cause vertigo, through their 
direct effects on the cerebellum, and vascular disturbances in 
the labyrinth. Quite apart -from dl such causes of labyriij- 
thine vertigo are those morbid changes and processes in the 
labyrinth affecting the endolymph or perilymph^, its vessels 
and structures, wffiich we have enumerated, as well as the 
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•vertigo which follows upon pathological degenerations in the 
auditory nerve. A vertigo consequent upon such morbid 
labyrinth and nerve conditions will usually have associated 
with it tinnitus, and always some degree, more or less, of 
deafness, and it is not difficult with care to locate its source. 
Next, causing vertigo, we have those cerebral and cerebellar 
diseases, tumours, abscesses, effusions of blood or lymph, 
toxic causes, and reflected irritations through the spinal 
cord and cerebral nerves. Lastly, we may include, as in 
the case of tinnitus, the giddiness which follows upon the 
administration of some drugs, notably quinine (see Tinnitus). 

Apoplectiform Vertigo (Meniere’s Disease). — Clinically, 
quite distinct from any of these forms of vertigo is that 
which we term apoplectiform, and which is associated with 
the name of Meniere. Here wc have certain distinctive 
features : one car is generally affected, the attack comes on 
suddenly, there is giddiness, which in some cases ends in 
reeling, the patient falling to the ground, and in the more 
severe attacks there may be partial unconsciousness, the 
vertigo lasting for varying periods of time. Occasionally 
these attacks occur in bed, when the room, or the bed itself, 
appears to move. The attacks, however, are more rare in 
the horizontal than in the vertical position. The tinnitus, 
should it have pre-existed, is greatly aggravated at the time. 
Sickness attends on the paroxysms. Wc may take the 
following example as a typical case : 

W., aged seventy, had had aijsolutc deafness of the right ear for nine 
years, for which no cause could be assigned. Neitlier the watch nor the 
acoumeter was heard on contact in^this car. One month previously, while 
in *a tram-car, he felt a sudden flusliing of the liead. This was followed 
by a sensation of reeling and sickness. Then there was a sound ‘as if he 
were going throtvgh a railway-tunnel,’ anil he became suddenly deaf. On 
his return home he \ omited. Previously to this attack, and still persisting 
at the time of it, tlfcre had been evidence of some facial nerve paralysis 
from exposure to cold or dreaught. At* that time he could not close his 
left eye, and there was partial anjcsthesia of the right side of the face. 
On examination, neither watch ,*iv)r acoumeter was heard in the recently- 
affected left ear. The tuning-fork was hardly audible on the he.'id, being 
rather felt thap heard, any sound dying completely away on closure of 
the ear. He was ifnablc to stand unsupported, falling towards the left 
side. On placing him with his back to me, and making him turn rapidly 

20 — 2 
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to the left, he staggered ; not so on turning to the right. He was unable 
to write his name legibly, from inability to hold the pen and form the 
letters. 

He was placed on bromide of strontium, hydiobromic acid, and ergotine, 
with subcutaneous injections of piloc.arpine. A month subsequently he 
had greatly improved ; he was able to walk without a stick, the tuning- 
fork was heard much better, the watch was heard on contact with the ear, 
and the acoumeter at 2^ inches. He could then write legibly, and his 
hand was comparatively steady. 

Gnye of Amsterdam, grouping all those cases in which a sensation of 
vertigo is caused by abnormal irritation of the nervous terminal apparatus 
of the semicircular canals under the head of Mt^ni^re’s disease, notices 
that the first sensation is one of rotation around a vertical axis and 
toward the affected side^ followed, before the vertigo is complete, by a 
sensation of rotation about a transverse axis, forward and backward, the 
vertigo then becoming complete, and the patient swoons, with or without 
loss of consciousness and vomiting. Guye also calls attention to the 
tremulous character of the handwriting in the early stages of Mdni^:re’s 
disease. 

Eckert, reviewing all that had been written up to 1885 
the subject, took the same view of the causation of Meniere’s 
disease. 

‘ The appearance,’ he said, * of the various symptoms is in most cases 
attributable to a diseased state of the terminal apparatus of the acoustic 
nerve in the labyrinth. It is only in rare instances that these are called 
forth by pathological changes in the adjoining nerve-centres. Pathological 
changes of conditions in the middle ear and in surrounding structures, 
producing a change in the intralabyrinthine pressure, may call forth a 
similar train of symptoms. The symptoms are induced by an irritation 
of the labyrinthine organs or their nervous centres. Complete destruction 
of the same seldom calls forth a loss of function. Disturbances of co- 
ordinate motion may be absent in pronounced chronic or acute affections 
of the labyrinth. Constitutional diseases, such as syphilis, leukceinia, 
epidemic parotitis, and tabes, are recognised factors predisposing to the 
development of Mdniere’s disease.** 

We thus see that these views include a variety of etiolo- 
gical conditions under the ^ame term, and render the correct 
application of it to a distinct pathological occurrence impos- 
sible ; for they must embrace in ^ connection with it every 
source of irritation of the auditory nerve-ends, as well as thoSe 
primary or secondary causes of pressure ^in tlie labyrinth 

* Archives of Otology^ June to September, 1885. 
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which arise either in the other portions of the auditory organ 
or in the labyrinth itself. We reserve the term for sudden 
apoplectiform seizures which are consequent upon effusion into 
the labyrinth of a haemorrhagic, leukcmiic, or syphilitic nature, 
keeping quite distinct all other sources of interference with its 
nervous apparatus or equilibration. 

We have had patients in whom the vertigo occurred in 
bed, and was followed by most severe vomiting. While the 
deafness may not be severe during the earlier attacks, it 
generally increases in intensity as the vertiginous seizures 
become less frequent. In our experience syncope or uncon- 
sciousness are not as frequent in the apoplectiform seizures 
as they are in those attacks of vertigo \vhich.are attendant 
upon intra-tympanic and labyrinthine growths. 

I would describe as the most frequent predisposing causes 
of this special form of vertigo: anaemia, alcoholism, gout, 
syphilis, rheumatism, and senile arterial changes. The com- 
plications most frequently met with are: albuminuria, uric 
acid excess, hydraemia, rigid and tortuous vessels, endocardial 
changes, cardiac hypertrophy with dilatation, closure of the 
nasal passages from hypertrophic changes or malforma- 
tion. 

The warning symptoms are mainly such as we might expect 
from these clinical and pathological conditions — i.e., sense of 
fulness in the head, occasional buzzing in the ears, some 
slight deafness of a more or less periodical nature, headache, 
occasional transient attacks of vertigo, susceptibility to 
temperature and changes of atmosphere, attacks of confusion 
^ in thought and memory. ^ 

The age at w^hich the attack is most likely to occur is after 
fifty, in the majority of cases after sixty. The exciting 
causes most ""to be feared are : mental strain in work, mental 
worry in busir^ess, grief, night-nursing, much railway tra- 
velling, stooping occupation^ the menopause, alcohol, 
sedentary life, bathing in cold water, sea-bathing, hot baths, 
^nd pregnancy. * • 

Severe Aural Vertigo treated by Operation. — A patient, 
aged sixty-twof suffered from diminution of hearing from 
childhood. This he traced to an attack of otitis which 
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followed measles, when there had been a discharge from* 
the ears. This ceased in the right ear, but continued for some 
time in the left, from which, as far back as 1872, a polypus 
was removed. Again there was some chronic discharge. 
In 1887 he consulted a distinguished physician for recurrent 
attacks of vomiting and giddiness. His ear was examined, 
and it was found that there was regrowth of the polypus. 
He remained under able aural treatment for nine years, being 
operated upon on several occasions for recurrent growths. 
Occasionally he was troubled with severe tinnitus. In April, 
1898, he was again attacked with severe vomiting, attended 
by migraine. The sensation he described as ‘ the floor of the 
room coming jup and the ceiling going down.’ On rapidly 
turning a corner, somewhat the same symptoms occurred. 
There were some associated visual disturbances, as, for ex- 
ample, seeing white and blue stripes, something, as he said, 
like those on a flannel shirt. If he looked at his dressing- 
gown, which was striped, he immediately became giddy, and 
as he lay in bed the room occasionally appeared to move 
round. Of late these attacks had become worse, the sick- 
ness more incessant, and he had to live principally on milk 
and soft food. He complained of some pain, radiating over 
the left side of the head, and he also had attacks of general 
headache. He next consulted two distinguished neurologists. 
One advised a cranial operation ; the other did not give an 
opinion as to its advisability, and said little save that he 
thought that he might undergo it. This was at the end of 
1898. On the 2oth of the previous December he had had a 
very bad attack in a public lavatory, where he had become , 
unconscious, and had to remain in it for an hour and a half 
before he could be removed. When seen his general con- 
dition was as follows : FIc was led into the robm requiring 
to be supported. He could not stand with hiS eyes closed, 
with his legs together, or with one leg raised. His gait was 
uncertain ; he had rather a livid look ; there were dilated 
veins on his face ; his pulse waj; 60, feeble, and interj 
mittent. The cardiac area of dulness was increased, the 
rhythm irregular, and the first sound feeWe. •There was 
considerable abdominal fulness, with hepatic enlargement. 
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On examining the right ear, absolute deafness was found to 
Galton’s whistle and to conduction with the tuning-fork, but 
there was nothing special to remark about it further than 
that the t3TOpanic membrane presented the usual appearance 
seen in old cases of sclerosis. In the left car a new mem- 
brane had formed, which covered in the tympanum. On 
testing his vision, a high compound presbyopic astigmatism 
was discovered, which could be fairly corrected both for 
distance and reading by suitable lenses. 

His last attack of vertigo occurred on January 23, i8gg, 
at 7 a.m., and he had counted, from the bad attack in April, 
i8g8, as man}^ as twenty seizures of severe vertigo. It was 
decided that any cranial operation would, in his condition, 
be attended b^^ the greatest risk. There was little doubt 
that the principal cause of his giddiness and migraine was 
to be found in some intra-tympanic growth. Still, we 
thought that the associated and uncorrected astigmatism 
might also play a part in its causation. We therefore 
advised that in the first instance the tympanum should be 
attacked from the meatus, its cavity opened, and any growth 
found there removed. This was done under ether and 
oxygen on January 30, i8gg. The membranous covering 
was removed completely, and behind it a mass of granulation 
tissue was found and thoroughly curetted away. The bare 
cavity, when cleansed and dried, was filled with iodoform 
gauze. The patient gave the anaesthetist (Mr. Bakewell) 
raither an anxious time during the operation, and on the 
first occasion of removing the iodoform dressing an alarm- 
ing cittack of syncope with collapse necessitated a subcu- 
taneous injection of strychnine and am inhalation of nitrate 
of amyl. There wais a recurrence of this symptom on 
another occasion of dressing? Some three months subse- 
quent to the ^operation he wrote a note, saying: ‘I now 
tricycle from four to severe miles, have completely lost 
my giddiness, have a good appetite, and can eat any- 
thing.’ 

Before this we corrected his astigmatism for distance and 
near wefrk. JJp to a few months since he has been under 
our observation and that of his own medical adviser, who was 
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present at the operation. On a few occasions there was a 
tendency to reappearance of some granulations. These 
were treated with trichloracetic acid. He has greatly im- 
proved in general health and appearance, and has been 
occupying an important public position, having acted for a 
year as president of a large public association. For all 
practical purposes his hearing is good. 

For some time he suffered from gouty inflammation of the 
meatus of both ears, but when last seen he had not had 
a single attack of vertigo or vomiting since the operation. 
Lately his general health has been very good. 

General Therapeutics. — As regards our treatment of 
pathological states, whether of the osseous or membranous 
labyrinth or its nervous apparatus, it must be, to a certain ^ 
extent, empirical, and depend upon the correlation we are 
able to establish between such growths or degenerations, 
or nerve excitation, central or peripheral, and some special 
diathesis, specific taint, toxic elements in the blood, or 
neuroses arising out of affections of the circulatory organs, 
the abdominal or pelvic viscera. Proceeding upon these 
lines, we seek for evidences of gout, syphilis, and leukaemia, 
of increased arterial tension, of cardiac complications, rheu- 
matism, diabetes, and chronic alcoholism. If we have to 
deal with the uric or oxalic diathesis, we treat it by diet and 
such remedies as lithia, sulphur, the alkalies, piperazine, 
uricidine, and resort to a special spa suitable for hepatic, 
urinary, and gouty states. We combine with this treatment 
the administration of one or more of the iodides, that of 
potassium or strontium by preference. We treat those 
sufferers in whom we find hepatic congestion with cardiac 
intermission by the judicious administration of salines with 
an occasional mercurial or vegetable cholagogue, at the same 
time that we give a vascular tonic, as digitalis, stcophanthus, 
or convallaria. The total abandonment or strict limitation 
of both alcohol and tobacco is imperative. Where there is 
dyspepsia with flatulent accuipulatiqn, abdominal massage, 
properly administered^ aided by a weak galvanic current 
applied over the large bowef, is often most effec|ive,i?specially 
if there] be constipation. With regard to vascular pressure 
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(in relation to vertigo and tinnitus), we find two clearly 
distinct classes of patients in which the lines of therapeutic 
action are broadly indicated. In one group there is slow 
and feeble action of the heart, perhaps attended by occasional 
intermittence ; the pulse at the wrist varies in force and 
character — it may be full but compressible, or feeble and 
easily obliterated ; the temporal arteries are dilated ; the 
veins on the backs of the hands are unduly prominent ; 
auscultation reveals an imperfect cardiac systole or diastole ; 
the digestiv^e powers are weak ; there is a tendency to general 
nervous depression, and the occasional attacks of giddiness 
or faintness are evidences of cerebral ana;rnia. 

It is in these cases we find most benefit derived from such 
drugs as iron and its combinations, digitalis, strophanthin, 
arsenic, quinine, strychnine, caffeine, ergot. The bromides 
have to be administered with caution, and it is a question if 
any temporary relief due to diminished irritability of the 
reflex and cardiac nerve-centres compensates for the depres- 
sion which is attendant on their prolonged employment. 
The bromide salts of caffeine, zinc, and iron will, however, 
often be found valuable given in combination with other 
vascular and nerve tonics. Hydrobromic acid with quinine 
ejid pyrophosphate of iron is useful. Alcohol in such cases 
in any save very small quantities we have little doubt is 
injurious. The secondary dilatation of the arterioles which 
follows the use of alcohol, especially in the intervals between 
its administration, increases the tinnitus, while the cardiac 
irregularity and gastric disturbance which it frequently causes 
still further adds to the mischief. A small and defined 
quantity of alcohol taken ith food in cases of weak appetite, 
or in the instance of anaemia an iron wine, is of service. 

In the seo)nd group of cases there arc the signs of increased 
arterial tension in the incompressible radial pulse, throbbing 
carotids, rigid temporal vessel^, ocular phenomena, sleepless- 
ness, headache, and sense of fulness in the head. Organic 
changes in some portion of tjie vascular system or the kidney 
accompany this increased arterial tension. 

Aortiefotenq^is and mitral insufficiency, aneurysmal tumours, 
atheromatous degeneration, Bright’s disease, contracted 
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kidney, are perhaps the most frequently met with as produc- 
ing this high-tension tinnitus. In gout, rheumatism, chronic 
alcoholism, diabetes, and transitory glycosuria the same con- 
dition exists. It is present in females who suffer from erratic 
or suppressed menstruation, and is not uncommon at the 
menopause and during pregnancy. Excessive indulgence in 
tea may produce it. It is present also in the case of cerebral 
tumours and other degenerative changes both of the brain 
and sj)inal cord. 

It is especially in this condition of increased tension that 
bromide of potassium and hydrobromic acid give most relief. 
Hydrobromic acid should be given in 30-drop doses, and may 
well be combined with such medicines as the bromides of 
sodium, or potassium, digitalis, or quinine, when these are 
indicated. The hydrobromate of cocaine is a useful agent for 
tinnitus in doses of a quarter to one grain. Pilocarpine may 
be tried. We have given hydrobromic ether, held in suspen- 
sion by a little powdered acacia and glycerine, in 3 to 5 minim 
doses, with advantage. This, or pilocarpine solution, may 
be carried into the middle car through the Eustachian 
catheter. Nitrite of arnyl, nitro-glycerine, and nitrite of 
sodium will often afford temporary relief from the noise and 
throbbing in the ears. We have known inhalation of nitrite 
of amyl give great relief in several cases of tinnitus in which 
there was hydrfeinia with urine of low specific gravity. 

In pilocarpine we have one of the most powerful agents 
for the reduction of vascular tension and for promoting the 
absorption of recent effusions or exudations. We have been 
using pilocarpine for over twenty years, and were among 
the first to administer pilocarpine in otological practice 
with these objects, using it then in cases of M^nifere’s 
affection. About the same** time Politzer drew attention 
to its use subcutaneously in syphilitic exu4a1?ions of the 
labyrinth, considering it to #be of most service in these 
conditions. He did not regard it favourably in cases of 
otitis media arising out of diphtherja or scarlet fever, nor 
in cases of long duration subsequent to attacks of meningitis. 
Politzer’s general conclusions were adverse to*its iJSe save in 
recent and severe cases of ‘ nervine deafness.* 
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We have always felt, and still feel, that if we can exclude 
gross middle -ear changes and irremediable labyrinthine 
lesions, and if we can trace a correlation between the aural 
subjective phenomena and increase of vascular tension with 
intra-labyrinthine pressure, or to recent effusions of blood, 
serum, or lymph, pilocarpine may rationally be expected to 
do good, but not otherwise. To employ it in cases of gross 
middle-ear changes and old organized exudative and hyper- 
plastic degenerations is obviously absurd, and tends to bring 
the drug into disrepute. The strength of the solution is 
2 per cent., and 3 to 6 drops are injected for each dose, care 
being taken to adopt jjroper precautions both to encourage 
perspiration and to prevent chill. In all cases, however, in 
which pilocarpine is injected, its cftects must be carefully 
watched and noted during the earlier doses, so as to ascertain 
the effects of its administration on the individual. 

The operations on the tympanum for relief of tinnitus are 
paracentesis, tenotomy of the tensor tympani muscle, excision 
of the tympanic membrane and ossicles. I'orthe first opera- 
tion, or that of a similar nature on the stapedius, whether for 
general sclerotic conditions arising out of adhesive inflamma- 
tion or for immobility from thickening and degenerative 
adhesive conditions, the results have been so unsatisfactory 
that nothing definite can be said, and for the relief of deaf- 
ness and tinnitus, with or without vertigo, it may be truly 
asserted that the results heretofore have not been equal to 
the first expectations held out from such operative procedures 
(see chapter on the Middle Ear). 

Massage of the mastoid externally, with percussion practised 
daily for some time, influences for good patients who suffer from 
nerve deafness, and tinnitus is occasionally relieved by the use 
of the ‘ nfasseur ’ (Fig. g6). ** The -mastoid massage has to 
be practised.by placing the patient seated on a chair opposite 
the operator, who stands and applies the soft ball of the 
thumb against the mastoid, using deep pressure, but not 
friction, in the mov>3ments, alternating these movements 
with percussion with the points of the fingers over the 
mastoid’region. Menthol solution in oil may be used with 
the massage. Patient can himself apply some mild counter- 
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irritant, a good embrocation for the purpose being equal 
parts of the tinctures of capsicum and aconite, compound 
spirit of horse-radish and chloroform ; or equal parts of 
solution of menthol and oil of mustard may be applied a 
few times in the day over the mastoid. Leeches or vesica- 
tion may also relieve the noises. 

Climatic effects have always to be carefully considered 
when it is possible to do so. Fairly high, dry, and sheltered 
localities are the best for such sufferers, especially if we 
combine with such a situation a porous soil. It is well 
worth the experiment to tr}^ a residence for some time in 
a resort in which change of scene and surroundings, in 
addition to the natural climatic surroundings, will produce 
both mental and physical effects. We have known tinnitus 
completely disappear after a stay in the Swiss Riviera or the 
Engadine, and much maybe done by judicious selection of 
natural medicinal waters indicated according to the special 
needs of the individual. 

Tinnitus and Vertigo. — We will make some special 
remarks on the treatment of these two foremost symptoms 
in affections of the internal ear, and indicate their thera- 
peutics under two distinct heads : Those therapeutic measures 
directed to the correction of any defect in the structures of 
the organ of hearing itself, and those which are indicated for 
the relief of constitutional disorders of other organs which 
may either directly or indirectly affect the auditory nerve and 
labyrinth or the hearing-centre. In the first class we include 
the entire naso-pharyngeal tract, and the external, middle, 
and internal ear ; in the second we include attention to 
hereditary and congenital conditions, temperament and 
diathesis, occupation, habits, and climatic influences, with 
rectification of visceral disorders and neuroses. Functional 
and organic cardiac affections have to be treated. The 
general health of the nervous system must be inquired into, 
and organic or reflex irritations or inhibitions corrected.. 

Both tinnitus and vertigo, ac welbas the accompanying 
deafness, are often cured by surgical attention to the septum, 
the turbinals, and the post - nasal space. Many*' striking 
instances have occurred to us in which hearing has been 
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greatly improved and tinnitus completely cured by turbin- 
otomy and rectification of septal deformity. Remembering 
the anatomical connection of the nasal nerve, we can have 
no difficulty in recognising how irritations, starting in the 
nasal areas, may cause reflex vertigo through the relation of 
the ampullar and vestibular nerves to the cerebellum. That 
excess of sexual indulgence has in some persons a relation to 
chronically congested conditions of the nasal mucous mem- 
brane, and that the sexual act aggravates the tinnitus, is well 
known. In the middle ear we have to secure the patency of the 
Eustachian tubes, establish free ventilation of the tympanic 
cavity, and release imprisoned secretions in it, thus improving 
the position of the membrana tympani and the ossicles. At 
the same time we deal with paretic states of the intrinsic 
muscles of the middle car and those of the Eustachian tube. 
The measures necessary to effect these objects must be con- 
tinued for some time. When free nasal respiration has been 
secured, the middle car is attended to by catheterization, 
the bougie, and intra-tympanic injections, in the manner 
described, as also by the use of massage, applied both 
externally to the mastoid and also to the auditory canal by 
Delstanche’s or other masseur, and the application of the 
faradic current to the tympanic and tubal muscles. To 
carry out the latter treatment, the best battery to employ is 
the one here figured (Fig. 168), and the small rheophore of 
the author will be found convenient for conveying the primary 
current. It is readily passed in the same manner as a 
Eustachian catheter, the small piece of sponge at its end 
having been first dipped in a solution of common salt. The 
current may be completed by an clastic band holding a brass 
disc similar to that used for faradizing the larynx, or with a 
second ordinary laryngeal electrode; The brass disc can be 
placed over the mastoid or on the neck, or the knob of the 
electrode can be carried agpiinst the soft palate, over the 
mastoid, or beneath the ear. Contact is made and broken 
by the levers, or the^clip Revised by me (Fig. i6g) can be 
adjusted, and thus can be used both for the faradic and 
galvanitf currents. We roughly judge of the strength of the 
current by its effect on our own and the patient’s lip. The 
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Strength should never be more than what is easily borne, 
and no shock should be felt. With the second electrode we 
can complete the current in any part of the external auditory 
canal. We may here say that this is the only form of 
electricity we use for the specific objects of influencing paretic 
states of the tubal or intrinsic muscles, and that we have any 
confidence — or, indeed, much experience — in the utilit}" of. 



Fig. i 6S. — I'ARAnic Battery. Fig. 1G9. — Author’s Clip for Mastoid 

Electrode and Galvanic Speculum. 


We believe in it as an occasional means of correcting such 
conditions, and, with other remedies at our command, of 
alleviating thus indirectly the tinnitus. 

Of the medicines, we have found of most value in vertigo 
and Meniere’s symptoms, in * addition to those already 
enumerated, combinations of phosphide of zinc with sulphate 
of zinc and chloride of barium, arsenic' with quinine, strych- 
nine, either alone or in combination, arsenious a<iki with 
valerianate of zinc with nux vomica. In cases *in which we 
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suspect a syphilitic source of the trouble, a course at Aix-la- 
Chapelle, supported afterwards by periodical exhibition of 
the iodides, is the best treatment. 

We do not propose to do more than to refer generally to 
the subject of electricity in affections of the internal ear. We 
have already spoken of faradization of the tubal and intra- 
tympanic muscles with a view to influencing the tinnitus 
present in functional affections of both. With regard to 
galvanism, as has been found by such authorities as Politzer, 
Gruber, and Scliwartzc, we have found but little direct benefit 
from the employment of the galvanic current. Though the 
conclusions of Brenner and Krb with regard to the effects of 
excitation of the auditory nerve in the diagnosis of subjective 
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I'lO. 170. — JCUSTACHIAN EcECTRODE OF AUTHOR, CONSFSTINC; OK FINK 
Soft Catheter contafning Wire tii'ped with Skonge. 

The battery-wire is fixed by the brass screw-li audio, and contact is made or 
broken at will by the little lc\er. The indiarubl>er band used to carry 
round the neck in galvanizing the vocal cords, with a piece of sponge in 
the centre which is connected wMth the battery, is placed round the head, 
bringing the sponge over the mastoid process, hooking the band either 
round the head and over tlie mastoid or underneath the chin. 



aural phenomena appear at first in promise important results 
in treatment, we cannot say that practically they have been 
fulfilled. 

In the last edition of this w'ork the methods of lirenner and Erb for 
exciting the auditory nerve, together with Brenner's formula and the 
auditory reactions in disease, %vere fully entered into (J. Cagney). 'Phe 
reactions in health, as compared with the anomalies in abnormal and 
diseased conditions of the auditory ner\e, were made the basis of 
diagnosis ; and alterations in the responses, as noted by their formula, 
were included iinder the beading of galvanic hypenesthesia, galvanic 
reaction without hyperaisthesia, and torpor in the auditory ner\ e. ( ireat 
variation in the nature of the response of the nerve to galvanic currents 
is common. If, on the application of the current to an affected ear, the 
normal sensations are coir.pletoly fost and only morbid ones remain, then 
conversion of the formula was said to occur, as in the in.stance of old 
otitis me<?ia wiih ossicular changes and sclerosis accompanying disturb- 
ance of equilibration in the la])yrinth. 
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Galvanism has been used for paralysis of the tympanic 
rnuscles. Should there be a lesion of the facial nerve, the 
stapedius suffers. This may occur in the aqueduct us Fallopii, 
or it may be of central origin, or, again, the paralysis may 
follow injury or caries of the petrous bone. It follows as an 
occasional result of rheumatic facial paralysis, and is associated 
with tinnitus. For these cases careful galvanization in the 
manner already described may benefit, or the galvanic and 
faradic currents may be used alternately. The latter is 
likely to be the most useful. In facial paralysis, especially 
of a rheumatic character, where deafness or tinnitus accom- 
panies or persists after paralysis of the facial, the best 
treatment is that usually employed for the primary lesion. 
Two electrodes of convenient size are connected with the 
poles of a galvanic battery. They .may be of sponge or of 
metal, or carbon covered with wash-leather, and should be 
thoroughly soaked with water holding common salt in solu- 
tion. These arc pressed firmly into the auriculo-mastoid 
fossae, and a current of 3 to 8 milliarnperes is passed for 
from one to three minutes. At the same sitting, or on 
alternate sittings, labile galvanization of the entire facial 
area is practised. A medium anode is applied behind the 
ear, and the nerve twigs and facial muscles are individually 
submitted to the cathode (small electrode), which is passed 
along their course ; 5 to 6 milliarnperes current strength 
will suffice, and the application should not exceed five 
minutes. 

Such electrical treatment is of undoubted utility. The 
intimate connection between the nuclei of the fifth and 
seventh nerves may explain this, inasmuch as it is difficult 
or impossible to stimulate the nucleus of the facial directly. 
In the case of the tensor tympani, we have already spoken 
of paretic states of this muscle which accompany similar . 
conditions of the tubal muscles present in stenosis and 
occlusion of the tube. Such paresis also is associated with 
facial paralysis from disease of the facial and trigeminus in 
bulbar paralysis and diphtheria. In thSe case of the galvanic 
current, the internal electrode should be connected with the 
negative pole. Should excessive salivation attend upon the 
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galvanization of the Eustachian tube, a small sponge or pad 
of lint must be pressed against the orifice of the parotid 
duct. 


The following shows the normal formula, first with a weak and then 
with a strong current, while the conversion of the latter in a case of 
chronic otitis media with partial de.afness is seen [it does not follow that 
this reaction can always be obtained, as the patient cannot stand the 
discomfort] : 

Normal Forjjiula. 


KC.S' 

KO 

AC 

AO 


... Loud sound. 

Nil. 

Nil. 

... ... ... Weak sound. 

Eris. 

Current. 


TO cells ... KC. Wh' 
KD. Wh 
KO'. h 
AC'. H' 
AD. II> 
AO. Wh > 


Loud, shrill whistling. 
Prolonged whistling. 

Sliort humming. 

Loud buzzing and humming. 
Same, fading. 

Whistling as in KC. 


Conversion Formula. 


KC.S' 

... Loud sound. 

KD.S: 

... Sound diminishing and disappearing. 

KO 

... Nil. 

AC 

... Nil. 

AD ... 

... Nil. 

AO.s 

... Short weak sound. 


Kri;. 


In case of otitis media. 


In applying the galvanic test, the indifferent electrode — a plate of large 
size — is placed o\ er the back of the neck, and the circuit is completed by 
pressing a sponge electrode of viedium size over the external ear so as 
completely to occlude the external meatus. Loth electrodes should be 
thoroughly soaked in water or a solution of common salt. 

To secure anodic closure and an anodic dunition, without the sub- 
sequent inflcence^of anodic opening, the use of a rheostiit is indispensable. 
The electrodes already described arc ysed. The indifferent electrode may 
be held in the hand instead of being placed upon the neck, and that over 
the ear is connected throughout with tlie positive pole of the battery. 

I The current is allowed to f.ovv, beihg at first x ery weak, and gradually 
more cells are added. The patient is questioned as to his sensations, 
and no further in^^rease of current is made when the subjective noise has 
ceased or become muffled to the utmost. At this point the current is 
• 21 
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allowed to flow for about thirty seconds. Resistances are then slowly 
interposed by means of the rheostat until there is no reflection on the 
galvanometer. Repeated anodic closures are then made, each followed 
by anodic duration as before, and the current always removed by means 
of the rheostat. The current strength should always be determined in 
this way by its effect, and the sitting should not last more than three 
minutes It may be repeated daily or on alternate days, and may have 
to be continued for many weeks before a complete cure is reached. 

Objective Noises. — These are noises which can be heard 
distinctly through the auscultation-tube, and arc often of 
a creaking or crackling character. They are sometimes 
associated with chronic otitis media, and have been, as in 
the instance of Johannes Muller and others, voluntarily 
produced through contraction of the tensor tympani muscle. 
Politzer and Luschka first attributed the voluntary produc- 
tion of such snapping noises to separation of the walls of 
the Eustachian tube through spasm of the palatal muscles. 
Any audible noises we have heard have been associated with 
movements of these muscles. Indeed, by certain gymnastic 
movements of the tongue against the hard palate during the 
first part of the first act of deglutition, snapping noises can 
be produced. We had a case in which spasmodic move- 
ments of the velum palati caused these noises, each move- 
ment being attended by a distinct crackling noise in the 
ear. The patient, a young girl, who was at the time 
somewhat anaemic and subject to menstrual irregularity, 
was completely cured by the application of the faradic 
current to the palate, and the administration of bromides 
with strychnine and iron. We had previously removed her 
tonsils for tonsillar hypertrophy, and there was a follicular 
condition of the pharyngeal wah. The state corresponded 
with that described by Burnett, who considered that such 
spasms were produced by catarrhal irritations of the palatal 
or pharyngeal muscles in their effort to get rid of the irritant, 
the sounds being caused by the vibrations in the muscular 
structure, and conveyed by the Eustachian tube to the 
middle and external ear. Urban Pritchard and others have 

f o 

noticed similar spasmodic movements. 



CHAPTER XII 


DEAF MUTISM AND TESTS FOR MALINGERING 

Bv H. MACNAUGHTON-JONICS 


It is of vital importance that all who are consulted in cases 
of children whose hearing is either in great part or entirely 
lost, and the power of speech absent, should be in a position 
to advise parents as to the best course to pursue in the 
training of the child ; and it is also of vast moment, from a 
social aspect, that deaf mutes should be so taught as that 
they may become fairly useful members of society, and be 
fitted to fill certain positions and earn a livelihood. 

Causation. — Deaf mutism is more frequently found in the 
poorer classes. This may in part be a consequence of 
neglect of those aural or collateral conditions which are apt 
to cause deafness in the very young, when mutism follows, 
and there is no more important fact to remember in connec- 
tion with this defect than this : that deaf mutism is in some 
50 per cent, of the cases acquired, and that the direct cause 
is total deafness consequent upon disease either in the middle 
ear or the labyrinth. Unquestionably, deaf mutism, if not 
immediately the result of heredity, has, in the collateral 
affections which are transmitl;ed from parents, important 
causes determining its occurrence. Thus, we find in children 
of the same family naso-pharyngeal affections, goitre, and a 
proneness to cerebral affections. In consanguinity we find 
^ another strong influenpe, especially if at both sides those 
marrying have deaf mutism in the family. With an excep- 
tionally large experience of typhus fever in cases of all ages, 
we never knew a case of deaf mutism arise directly from this 
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disease, though we have known several cases of permanent 
partial deafness of one or both ears. Complete deafness was 
exceptionally rare. Hartmann and Mygind, however, regard 
epidemic diseases and typhus fever as potent causes. Very 
rapid pregnancies are said by the latter authority to pre- 
dispose to deaf mutism. The ear and throat should be 
critically examined for any local cause of deafness, and 
adenoid growths and hypertrophied tonsils removed if pre- 
sent. Should enlarged turbinals block the nares, turbin- 
ectomy should be performed. 

The Management of the Deaf Mute. 

We may divide the training of the deaf mute under two 
heads : (i) moral ; (2) scholastic. 

If the child live at a distance from a training-school, he 
should be sent to one where he would be treated by teachers 
of established reputation with kindness and forbearance. 
This moral training of deaf mutes is of special importance. 
While considerable kindness should be shown them, they 
ought to be made to know the difference between right 
and wrong ; their habits of order and discipline should 
be carefully attended to. Foolish indulgence is as bad 
as excess of severity. Attention should be paid to the 
general deportment and carriage of the child, so as to 
prevent the awkwardness in gait and manner so often 
accompanying deaf mutism. So are the special senses of 
sight and touch to be cultivated. Companionship is indis- 
pensable ; it enlivens the spirits, prevents moroseness, helps 
the cultivation of ideas, brings the child into constant 
contact with those who hear. *Any words uttered before 
a child has become deaf must be taken note of, and the 
faculty of speech encouraged ‘in every possible manner. We 
believe that, for a time at least, every deaf mute is better 
away from home influences jind under the care of skilled 
teachers. It ma}^ be said that in no occupation in life is 
greater exercise of patience, pf gentleness combined with 
firmness, the happy combination of \i pleasant and hopeful 
manner without any relaxation of discipline, njore demanded 
than in the teacher of the deaf mute. 
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Scholastic Trauiiiif ^. — As it happens that a large proportion 
of mutes do hear sounds — the voice, certain notes, etc. — it is 
evident that an endeavour should be made at all times in 
children to increase this power. Much may be done at 
home in this way to train the child. 

In every instance, especially when the child is sufficiently 
intelligent, the parents and friends should be cautioned to 
persevere in coaxing the child to articulate and copy sounds. 
The hereditary and congenital aspects of mutism are not to 
be forgotten, and the intermarrying of near relatives of deaf 
or mute persons should be discountenanced. But decidedly 
in all cases where such a step can be taken the child should 
be early removed to an institution where the teachers arc 
accustomed to take real trouble, and to give the mute the 
benefit of a skilled training. 

Examination of the Deaf Mute. 

In all cases of deaf mutism we should exhaust every means 
of ascertaining the presence of any hearing-power in both the 
cars, trying the large and small tuning-forks, Galton’s whistle, 
musical tones, various noises, etc. hispecially with the tuning- 
fork should the power of perception of the upper and lower 
tone limits be estimated, and the respective power of the two 
ears in this respect. With regard to the pathological changes 
in the labyrinth found in deaf mutes, both exudative and 
hyperplastic effusions, fatty and connective tissue degenera- 
tion, atrophy of the membranous labyrinth, osseous degenera- 
tion with destruction both of the membranous and osseous 
canals, with general obliteration of these, have been found 
(Hartmann, Mygind, Moos, Toynbee, Swartze, Politzer). It 
would appeal that males arc more frequently affected than 
females. As might be expected from the labyrinthine 
changes, disturbances of equilibration are not uncommon, 
these being more marked irt some of the more hopeless 
cases. Various congenital malformations have been noticed, 
such as absence of tjie labyrinth, imperfect development of 
the semicircular canals, and atrophic conditions of the 
auditory nerVes, with and without congenital defects in the 
ojiter and middle ear (Lemcke, Bochdalek). That children 
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who are mutes maybe taught to speak if the aural conditions 
present be attended to, and improved or cured by local treat- 
ment, is a most important fact bearing upon early treatment. 
Of this wc have known some striking instances. Cases have 
been reported (Hartmann, Scmaldz, Alt) of acquired mutism 
consequent upon scarlet fever or other cause of suppurative 
otitis in which speech has been restored. Perhaps no more 
urgent condition demands attention in very young children 
than adenoid growths, which must prove, through their 
effects on the middle ear, a frequent source of pathological 
changes in very early life in the middle ear. Alt’s case is a 
remarkable one, as the bo}' was seven years old, and had lost 
his speech for a period of four years after scarlatina. He 
‘ became very talkative and attended an ordinary school.’ 
Hartmann says that, * as a rule, it may be assumed that 
deafness occurring up to seven years of age will have dumb- 
ness as its consequence, while speech is retained if the child 
be older than that. Still, there are cases on record in which 
children of fourteen and even fifteen years of age have lost 
their speech by becoming deaf. In such cases it must, how- 
ever, always remain doubtful whether deafness alone was the 
cause of the deaf mutism.’ 

‘ We will assume,’ said Troltsch, ‘ that among the 38,489 
deaf mutes in German} , only 15,000 were not born with the 
defect, but acquired it subsequently, and we will surely not be 
far out if we assert that a fifth of those, viz., 3,000, ’if they 
had received timely and energetic treatment, would not have 
become deaf mutes, but at the worst hard of hearing to a high 
degree, so that they might have made use of ordinary private 
tuition, or could even have attended the public schools, and 
would, at any rate, have retained intelligible speech.’ 

« M 

MALINGERING. 

To Detect Malingering in Cases of Feig^ned Deafness. 

1. ?3xamine carefully the ear and naso-pharynx for objective evidences 

of any aural affection. V 

2 . In Unilateral Deafness , — The eyes being blindfolded, te^t with the 
watch and acoumeter the hearing distance of both ear^ repeatedly, the 
personas head being turned in different directions. 
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3. Place a tuning-fork (Chiniani) on the middle of the vertex of the 
head ; ask the person which ear he hears loudest in — the malingerer will, 
as a rule, affirm that he hears the sound loudest in the healthy ear, or that 
he can detect little difference, or that he does not hear it at all in the deaf 
ear ; close now the healthy ear, and the malingerer will assert that he 
does not hear the sound, or only indistinctly. 

4. Take a binaural stethoscope (David Coggin), plug one of the soft 
tubes, so that the sound is prevented from passing through this tube ; 
place now both the ear-pieces in the person’s ear, taking care that the 
plugged tube communicates with the hearing ear ; speak to the person 
through the cup end of the stethoscope — the malingerer will say he 
hears ; next remove the tube from the hearing ear, and again speak 
through the stethoscope — the malingerer now says that he does not hear, 
as the tube has been removed from the sound ear. 

5. Jn Bilateral Deafness — 

(1) Inquire carefully into the history of the case, mode of onset, and 
duration of deafness. 

(2) Examine both ears carefully, and apply in different methods the 
various hearing tests. 

(3) Find if a loud noise or call will awake the person from sleej) 
(Politzer). 

(4) Propose certain operative procedures in the deaf person’s presence 
— such as electricity, puncturing the drum with the cautery ; speak of the 
painful nature of these steps, watch the expi ession of the countenance. 

(5) Try in every way to take the suspected person unawares. 



CHAPTER XIII 

ANiESTHETICS IN OPERATIONS ON THE NOSE 

AND EAR 

Uy DUDLEY \V. BIJXTOX 

Choice of Anaesthetic. 

The general condition of the patient must, of course, largely 
influence the selection. Special manuals on anaesthesia deal 
with this, and should be consulted. 

Nasal Surgery. — For brief operations — e.g.^ cauterizing or 
removing a turbinate — nitrous oxide and oxygen answer 
well. When the operation is likely to occupy more than 
forty or fifty seconds — e.g,, double turbinotomy, removal of 
a spur — nitrous oxide followed by ether may be employed, 
although the choice from the surgical point of view usually 
falls upon chloroform, which may be given in succession to 
nitrous oxide and ether or the A.C.E. mixture. Chloroform 
should not be given when the operation requires the patient 
to be in the sitting posture. The previous cocainization of 
the nasal passages (Rosenberg) is a useful method. 

Removal of Tonsils and Post- Nasal Adenoid Growths. 
— Nitrous oxide alone or with oxygen does not give sufficient 
time for these operations, unless the case is 'extremely 
simple and the surgeon is content to hurry throdgh his pro- 
cedures in half a minute. When this anaesthetic is adopted 
a dental gag, or that of Doyen, should be inserted before the 
gas is given. 

When the patient is sitting up nitrous oxide followed by 
ether will, if properly administered, give ample tim*e for re- * 
ihoval of both tonsils and adenoid growths. Care must be 
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taken that blood is not sucked into the larynx. If the 
operation is likely to be unusually long the patient should 
be placed supine, and chloroform or the A.C.E. mixture used. 
These anaesthetics cause less congestion of the tissues, and so 
are preferred by many. It must, however, not be lost sight 
of, that chloroform has proved fatal in many cases while 
these trifling operations have been in progress. The risk is 
lessened when the patient is anaisthetized with nitrous oxide 
and ether, and chloroform is only given immediately before 
and during the operation. The objection to ether is that in 
a percentage of cases, especially if care is not taken to avoid 
cyanosis during the narcotization, a troublesome amount of 
tenacious mucus is secreted, which obstructs the view and 
may cause slight respiratory difficulty. 

Prolonged operations upon the nose or nasopharynx^ which 
have to be done by sight, require chloroform, which had 
better be given ah initio. 

Major operations upon the air-passages — r.g., removal of 
goitres, hemi- or complete thyrotomy, laryngotomy, trache- 
otomy — are best done with chloroform. In certain cases, 
when it seems hazardous to employ chloroform, ether by 
the rectum answers well. This method has, however, its 
own especial dangers, and some authorities regard it as 
inadmissible. 

For Operations upon the Internal Ear and for Mastoid 
Disease, chloroform, cither ab initio or in succession to 
nitrous oxide and ether, is the most convenient auresthetic. 
It gives rise to little engorgement if properly administered, 
and so renders the field of operation more easily seen. I 
have in some cases of ^on prolonged operations, such as 
those of Stacke, Zaufal, and Schwartze, or the grafting 
methods introduced by Mr*. Ballancc, given ether and 
oxygen wifh^ absolute success. No engorgement or undue 
haemorrhage — a great point* when grafting is being done 
— occurred. These cases were of such a nature that 
it was feared any depression due to the anaesthetic might 
jeopardize the patient’s life or hinder recuperative pro- 
cesses. * 
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Method of Administration. 

Nasal Surgery — Brief Operations. — The operations of 
turbinotomy, removal of post-nasal adenoid growths, and 



Fig. 171.— Apparatus for Gas and Ether in Succession 





Fig. 172. — Gas and Ether Apparatus, showing Component Parts 
separated for Sterilizing before Use (Author’s). 


tonsillotomy may be performed under : (i.) nitrous oxide gas ; 
(ii.) nitrous oxide gas followed by ether; (iii.) this com- * 
bination followed by chloroform ; (iv.) A.C.E. mixture^; 
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(v.) chloroform, throughout the whole period of anaes- 
thesia. 

When it is decided to give nitrous oxide gas, it is well, 
when possible, to combine it with oxygen. 

The patient may be seated in a chair, or placed on a 
suitable table, such as Greig Smith’s, which can be raised 



Fig. 173. —Gas Cylinders for use with the Gas and Ether 
Apparatus. 


to a level with the operator’s hand; the tabic should be 
rigid and not running oil casters. The anaisthetist stands 
behind or to the left of the patient. A gag — Doyen’s is 
probably the best if the incisor teeth are strong — is placed in 
position, and the face-piece is applied. It is necessary to 
place a pad of cotton-wool round the handle of the gag, 
otherwise air enters between the mask and the hice, and it is 



Fig. 174. — Face-piece of Ciiloro- Fig. 175.- Celluloid Mask con- 
form Apparatus. taining Sponge for giving 

A.C.E. Mixture. 

essential that no air leaks in \then gas and oxygen are being 
administered.. It a suitable gag is not at hand, a common 
dental prop, guarded by a long string attachment fixed out- 
side the mouth, can be carefully fixed between the teeth. 
This, if necessary, can be replaced by a handled gag at the 
instant the mask is removed. It is always best to have the 
^mouth t*v?cuiMy gagged both during turbinotomy and the 
removal of adenoids. We have several times seen the de- 
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tached turbinal fall backwards into the naso-pharynx, and 
had the mouth not been open and accessible the bone might 
readily have become aspirated into the air-passages. 

The patient now inhales, and when soft snoring has con- 
tinued for some seconds, and when complete narcosis has 
been established, the operation is performed. The anaes- 
thetist steadies the head, and closely watches to see that 
blood, etc., does not enter the trachea. As soon as the 
operator has removed his hands, the patient’s head is bent 
forwards and downwards to promote forward passage of the 
blood. 

If gas is used without oxygen, it will be well for the 
anaesthetist to admit two respirations of air just when stertor 
is commencing. A brief period of apnoea will then ensue, 
which must not be mistaken for pathological interference 
with respiration. The patient then breathes gas again for 
five or six respirations, and as stertor again commences the 
mask is removed and the operation carried out. 

When the nitrous oxide and ether sequence is used, the 
former anaisthetic is pushed only as far as the point where 
the patient’s respiration has settled into the regular rhythm 
of unconscious breathing, a stage readily recognised by 
careful observation. Ether is then allowed to mix with the 
gas until all laryngeal reflex has disappeared and some 
cyanosis has developed. The gas -supply is then discon- 
nected and the inhaler removed for one or two respirations, 
to be again replaced and kept applied until full ether nar- 
cosis is secured. If the operation promise to be a long one, 
it is well to ‘ charge up ’ the patient by pushing the ether 
until profound narcosis appears. '' Such profound narcosis 
must, however, never be permitted unless precautions are 
adopted to prevent blood entering the trachea,* as, if the 
glottis has its sensibility much impaired, the prqfective cough 
of light anajsthesia will be lost. In this condition the blood 
is very liable to trickle into the trachea without exciting 
observation. 

It is, therefore, usually advisable tot aim at a light anaes- 
thesia, and if the operation is not completed within ifs limits,^ 
either to reapply the face-piece and give more ether, or pro- 
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Fig. ryC ). -Chlorokoum 

Ari'AKATGS. 


* long the anaesthesia by blowing in chloroform vapour through 
a mouth-tube attached to a Junker's inhaler. 

When it is desirable to use chloroform, that anaesthetic 
can be administered from the 
apparatus (Fig. 176), or it can 
be given in succession to gas 
and ether. If the latter plan is 
to be pursued, the patient is 
anaesthetized as described 
above, and when he is fully 
under the iniluence of ether 
the face-piece is removed. A 
few acts of respiration will 
clear off all C3'anosis, and then 
the glass face-piece of the chloroform ap])aratus can be 
applied, and chloroform given until the gentle sighing 
respirations characteristic of that anaesthetic become ap- 
parent. 

If A.C.E. is used, the celluloid cone (Fig 175) will be con- 
venient. The face shcnild be vasclined, and 2 drachms of 

the mixture dropped into the 
sponge from time to time as it 
evaporates. 

S c h i m m e 1 b u s c h \s mask 

(Fig. 177) is used when in pro- 
longed operations it is desirable 
to deepen the anaesthesia beyond 
the degree given b}' the mouth- 
tube. It is also sometimes useful 
when ether sets up cough and 
straining in the second degree of 
narcosis. ‘The ether being \t-ithheld, a few respirations of 
chloroform* gre given from the mask. The face usually 
recovers a bright pink colour., the cough and breath holding 
disappears, and the ether can again be used. 



Fig. 177 . Schimmklbusch’.s 
Chloroform Mask, 



CHAPTER XIV 


FORMULiE 

Bv H. MACNAUGHTON-JONES 

The following additional formulae are inserted here for more 
easy reference. Further indications as to their use, with the 
special indications for each, will be found in the various 
chapters of the book. 


EXTERNAL ?:AR. 

Used occasioually to soften Cevnmen in the Meatus previous to syringing. 

Bicarbonate of soda, grs. xx. 

Glycerine, .jiv. 

Water to 5!. 


Liquor potassec, “^i. 
Glycerine, ”,x. 


To apply to a Dry Meatus, with absence of Cerumen, 

White vaseline \ 

Lanolin 
Benzoated lard 
Glycerine 

Add I part of the red oxide of mercury or white precipitate 
ointment to 10 of this ointment. 


equal parts. 


In Eczema of the A uricle. 

Ointments. 

Lanolated ointment of oxide of zinc, with or withoift salicylic acid. 
Lanolin, 2 parts. 

Rose water, i part. 

Benzoated lard,‘i part, 

Almond oil, i part. 

Oxide of zinc, i part to 7. 

Salicylic acid, i part to 10. 
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Lanolated ointment of diacetate of lead. 

„ ,, of oleate of lead. 

„ „ of oleate of zinc. 

,, „ of oxide of mercury with oxide of zinc, 

equal parts. 

Ichthyol (lo or 20 per cent, solution) may be added to any of 
these ointments. 

These are made in the same proportions as the ointment of 
oxide of zinc. 

Ointment of oxide of mercury. 

Ointment of nitrate of mercury, i part. 

Ointment of red oxide of mercury, i part. 

Ointment of spermaceti, lo parts. 

Almond oil, i part 

Ointment of Caulmoogra oil. 

Caulmoogra oil, 2 parts. 

Lanolated zinc ointment, 6 parts. 

Carbolized ointment. 

Carbolic oil ( i part. 

Lanolated ointment of zinc, or 

Caulmoogra oil ointment, 7 parts. 

Ointment of iodoform. 

Iodoform, t part. 

Glycerine, 2 parts. 

Almond oil, 2 parts. 

White vaseline, 10 parts. 

With vaniline, grs. v. ; coumarine, grs. v. ; or fresh coffee, i part, 
added as deodorizers. 

Traumatol (cresyllic iodide), europhene, or iodol may be sub- 
stituted for the iodoform in tbe above, in which case the deodorants 
must be omitted. 

Ointment: of lead and calomeh 

Calome^ I _ 

Atetate of lead j 
. Lanoline, ji. 

The stimulant or astringent ointments mentioned above may be 
applied to the meatus with a brush. 

AristgJ may be used^ either in powder (5 per cent.), or diluted 
with vaseiine*or lanoline. 
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Lotions. 

Lime water with diacetate of lead. 

Solution of diacetate of lead, .li- 
Lime water, 5viii. 

Calamine lotion (Wilson). 

Oxide of zinc, r)ii* 

Calamine, ,liv. 

Glycerine, "")ii. 

Rose water, 5viii. 

Some of this is used to the raw or moist surface in the daytime, 
lightly sponged off at night, and the lanolated, simple zinc, or 
other ointments applied. 

Sulpho-carbolate of zinc lotion (grs. iv. ad ji.). 

Liq. carbonis detergens (oss.-^i. ad gvi.). 

Acetate of lead (gr. i. ad 5!.). 

Carbolic acid, i in 500 to 1,000. 

Boric acid (grs. x. ad ^i.). 

Calomel (lotio nigra, B. P.). 

Applications. 

Nitrate of silv^er. Apply a pencil lightly after removal of the 
scab and drying the surface. 

Nitrate of silver solution, various strengths, to be applied with 
a brush. 

Chromic acid solution (grs. x.-grs. xx. ad p.). 

Carbolic acid with glycerine (m. xxx. ad gi.), to be applied with 
a cotton -wool holder. 

Chloride of zinc solution (grs. xx.-grs. xxx. ad ^i.). 

Iodoform or iodol. To be applied either in powder or in a 
solution of eucalyptol or ether. 

Ointment of iodide of starch. 

Iodide of starch, i part. 

Oxychloride of bismuth, i part. 

Powdered starch, 6 parts. 

To dust a foul surface. 

Traumatol, iodoform, and iodide of starch are indicated in , 
syphilitic cases. 
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In Chronic Eczematous Conditions of the External Meatus. 
Applications. 

Saturated solution of boric acid, 2 parts. 

Absolute alcohol, i part. 

Glycerine, i part. 

To be applied with the aural probe or cotton-wool holder, or 
with a stiff camers-hair brush, after cleansing and drying the 
meatus. 

Salicylic acid may be used in the same manner. 

Carl)olic acid, 1 part. 

Absojute alcohol, i part. 

Glycerine, 4 to 10 parts. 

Chromic acid solution (grs. x.-grs. xx. ad 51.). 

Iodoform or iodol solution (7)U ad ^i.). 

Ichthyol solution (10 percent.), dissolved in alcohol and water. 

In Purulent Discharges from the Ear. 

Lotions. 

Sulpho-carbolate of zinc (grs. iv. ad ji.). 

Sulphate of zinc (grs. iv. ad ji.). 

Boric acid (grs. x. ad ji.). 

Salicylic acid (grs. ii. ad ^i.). 

Chloride of zinc (grs. v. ad ^i.). 

Chinosol (i in 1,000). 

Liquid traumatol, i in 3 of water. 

Carbolic acid, i in 500 to 1,000. 

Permanganate of potash (gl's. ii. ad rjviii.)- 

Acid perchloride of mercury solution (1 in 5,000), acidulated 
with tartaric »acid (grs. iii. ad ^i.). 

Formalin (loiimic aldehyde), i in 10,000. 

Double iodide of mercury and potassium, i in 2,000. 
Hydronaphthol, i in 3,000. 

Hydrogen peroxide, 2^per cent. (10 to 20 per cent., to arrest 
^jsemorrhaig^). 

Lead and opiqm (acetate of lead, gr. i. ; tinct. opii., Hl^xv. ad ■?,!.). 



338 


DISEASES OF THE EAR 


Sulphurous acid, i in lo. 

Witch hazel (distilled extract), Hazeline. 

Lotions are best ordered in the concentrated form, to be added 
to a given quantity of recently boiled water, and used thus diluted ; 
for example : Boric acid, ; biborate of soda, .^iv. ; absolute 
alcohol, ^i. ; glycerine, ; distilled water, ^ii. rjii.-oiv. to be 
added to the ^^iv. of warm water. 

Sulpho-carbolate of zinc, "jii* ; chloride of zinc, ; carbolic 
acid, 7)U ; absolute alcohol, jii. ; distilled water, ^ii. 

To be used in the same manner as the last. 

To relieve Pain in the Ear in Otitis Externa, Myringitis, or 
Neuralgia, 

Instillations. 

Eucaine B. solution. 

Cocaine solution, lo per cent. 

Hydrobrornic ether with glycerine, i in 7. 

Adrenalin or renaglandin ; also to arrest hccmorrhage. 

Applications. 

Chloroform, 9 parts. 

Liniment of aconite, i part. 

Applied to mastoid. 

I^audanum, i part. 

Liniment of belUidonna, i part. 

Applied to mastoid. 

Various. 

Leeches (2 to 4). Applied to front of tragus. 

Fomentation of decoction of poppy-heads and camomile flowers. 
The same of laudanum water. 

Post-aural vesication or counter-irritation. 

Leiter’s temperature-tube and Sprague’s ice-bag. 

Ointment of veratrin, applied over mastoid. 

Plypodermic injection of morphia. 

In Aspergillus, 

Applications. 

After disinfection of the meatus, applications of betic acid in 
solution with absolute alcohol. 
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Absolute alcohol and glycerine. 

Solution of hypochlorite of lime (grs. ii ad ^i.). 

Hydronaphthol, i in 2,000. 

Chinosol, i in 300 to 600. 

Insuffi.ation. 

Chinoline salicylate, i part. 

Boric acid, 15 parts. (Bennett.) 

Exostosis in the Meatus. 

Application with aural probe of chromic acid (grs. xxx. ad 5!. ). 
Nitrate of silver (grs. xx. ad ^i.). 

Chloride of zinc. (grs. xxx. ad ^i.). 

Tincture of iodine. 

MIDDLE EAR. 

Suppurative Otitis Media. 

Lotions {see also Purulent Discharges). 

Warm anodyne and weak and antiseptic lotions : 

Laudanum and decoction of poppy-heads. 

Bicarbonate of soda (grs. v. ad 5!.). 

Chloride of ammonium (grs. v. ad rp.). 

Boric acid (grs. iv. ad Ji.). 

Bichloride of mercury, i in 5,000. 

Permanganate of potash (grs. ii. ad 5viii.). 
Sulpho-carbolate of zinc (grs. ii. ad ^i.). 

Salicylic acid (grs. ii. ad ji.). 

Chinosol (i in 1,000). 

Hydrogen peroxule (2 per cent.). 

Formalin (i in 10,000). 

To be used separately or in combincition. 

Powders for Insufflation. 

- Boric acid. 

Salicylic acid, i part ; boric acid, 3 parts. 

Resorcin, i ^part ; boric acid, 8 parts, 
lo^ol. 

Iodoform. 


22 — 2 
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Applications to Granulations, etc. 

Chromic acid (^i. ad ji.). 

Chloro-acetic acid (trichloracetic). 

Carbolic acid. 

Nitrate of silver (grs. xxx. ad gi.). 

Absolute alcohol, i part ; carbolic acid, i part ; glycerine 
I part. 

To be applied with absorbent wool on the cotton-wool holder. 
Intratympanic Medication in Catarrhal Conditions, 

V'^A POURS. 

Iodine. Guaiacol. 

Chloride of ammonium. Guaiacum. 

Iodoform. 



Some Solutions to be used with the Eustachian or 
Tympanic Catheter. 

Bicarbonate of soda (grs. v. ad ^i.). 

Chloride of ammonium (grs. ii.-grs. v. ad ^i.). 
Iodide of potassium (grs. ii.-grs. iv. ad gi.). 

Chloride of sodium (grs. v. ad 5!.). 

Paroleine. 

Pilocarpine (1 to 2 per cent.). 

Embrocations and Counter-Irritants. 

To he applied over the Mastoid Process, 

Chloroform, 2 parts. 

Spirit of horseradish, i part. 

Tincture of capsicum, i. part. 

Tincture of aconite, i part. 

* This nebulizer may be attached to the Kustachian catheter. 
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Oil of mustard, i part. 

Spirit of horseradish, i part. 

Liniment of chloroform, 2 parts. 

Belladonna liniment, i part. 

Aconite liniment, i part. 

Camphor liniment, 2 parts. 

Chloroform, i part. 

Iodine, i part. 

Mastich, i part. 

Rectified spirit, 8 parts. 

An iodide pigment, to apply to the mastoid process ; it may be 
mixed with ettual parts of flexile collodion. 

Liquor epispasticus (Smith’s), to apply to the mastoid with 
a brush. 

Charta epispastica. A small portion cut to shape and applied 
to the mastoid. 


INTERNAL EAR. 

Tinnitus A urium. 

Internal Remedies. 

FOR RELIEF OF VASCULAR TENSION. 

Hydrobromic acid, dil. 

Caffeine (citrate or hydrobromate). 

Bromides of potassium, ammonium, and strontium. 
Bromide of zinc. 

Bromide of caffeine. 

Hydrobromate of cocaine. 

Hydrobrftmic ether, IfLv. 

Powder of acacia, grs. xx. 

Glycerine, H^xx. 

Water, 5SS. (Turnbull). 

Nitrite’ of amyl (in capsuje or palatinoid). 
Nitro-glycerine (in tablet). 

Ergotin. ^ 

Hydrastin hydrc'chlbride (^ gr. palatinoids). 
Sclerotic acid. 

Tinct. of arnica. 
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Muriate of pilocarpine, 2 drops of a 2 per cent, solution injected 
subcutaneously, and repeated at intervals, care being taken to 
promote the action of the skin and prevent any subsequent 
chill. 


Tonics. 


liroinide of gold. 
Bromide of iron. 
Phosphide of zinc. 


Quinine hydrobroinale. 
Strychnine. 

Arsenic. 


Vascular Tonmcs. 

Digitalis. Strophanthus. Convallaria. 

Syphilitic Affections of the Internal Ear, 

Mercurial (lanoline) inunction. 

Bicyanide or bichloride of mercury (gr. , 1 ^). 

Tannate of mercury (grs. i.-grs. ii.). 

Pilocarpine hypodermically. 

Iodide of potassium or the mixture of the three iodides — 
potassium, sodium, and ammonium. Iodide of strontium. Iodo- 
form. 

Aix-la-Chapelle, course at. 


Tinnitus in Anivmic Cases. 

Iron salts (various). 

Pyrophosphate of iron (syrup of). 
Fellows’ and Easton’s syrups. 

Robin’s compound glycero-phosphates. 
Iodide of iron. 

A pill of — 

Arsenious acid, gr. ,\j. 

Quinine, gr. i. 

Sulphate of iron (dry), gr. i. 

One after food three times in the day. 

f- 

Blaud’s pills or bipalatinoids. 
Haemoglobin. 

Bromide of iron with bromide of gold. 
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NASO-PHARYNX. 


Nasal and Post-Nasal Insufflations (alojie or combined). 

Oxychloride of bismuth, gr. ss.-gr. i. 

Starch (maize), grs. ii.-grs. iii. 

lodol, gr. ss. 

Starch (maize), grs. ii.-grs. iii. 

Iodoform, gr. ss. 

Starch (maize), grs. ii.-grs. iii. 

Eiirophene, grs. ii.-grs. iii. 

Starch (maize) grs. ii.-grs. iii. 

Tannic acid, gr. ss.-gr. i. 

Starch (maize), grs. ii.-grs. iii. 

Alum (dry), gr. ss.-gr. i. 

Starch (maize), grs. ii.-grs. iii. 

Bismuth, grs. ii. 

Morphia, gr. -jV. 

Starch, grs. iii. 

Menthol snuff, i part in 7 . 

Hydrochlorate of morphia, grs. ii. j 
Acacia powder, T^ii. 

Subnitrate of bismuth, ji. J 

Hydrochlorate of cocaine, grs. x. 

Hydrochlorate of morphia, gr. i. 

Camphor powder, grs. xx. 

Subnitrate of bismuth, -i. 

Camphor. 

Tannic acid. 

White sugar. 

High-dried Welsh snuff (etiual parts). 


Forrier’s snuff. 


Moore’s Snuff. 


Dobell’s snuff. 


1 Tl A R Y N G I *: A L INSUFFLATIONS. 

* 


lodol, gr. J-gi. ss. . 

Iodoform, gr. ^-gr. ss. 

Tannic acid, gr. ss. 

Oxychloride of bismuth, gr. ss. 1 
Trisnitrate of bismuth, gr. 55 ? \ 

Catechu, gr. ss. 

Kino, gr. ss 

Alum, gr. ss. ^ 


Diluted with starch, lycopo- 
dium, or both. 



344 


DISEASES OF THE EAR 


NOSE AND NASO-PHARYNX. 

Nasal Sprays (foy use with aqueous atomizev). 

In making up the following aqueous solutions it is necessary to: 
add lo per cent, of glycerine, in order to bring them to a suitable 
specific gravity for use with the vaporizer ; when employing an 
ordinary atomizer they may be used plain. 

Adrenalin. 

Alum (grs. ii.-grs. v. ad ^i.). 

Biborate of soda (grs. x. ad ^i.). 

Bicarbonate of soda (grs. x.-grs. xx. ad ^,i.). 

Boric acid (grs. v. ad ^i.). 

Carbolic acid (grs. iii. ad ji.). 

Chloride of ammonium (grs. x. ad ^i.). 

Chloride of sodium (grs. xx.-grs. xxx. ad ^i.). 

Chloride of zinc (grs. ii.-grs. v. ad Jji). 

Chlorinated soda, liq. sod. chlor. ( 7 ;i. in .^iv.). 

Cocaine (4 to 10 per cent.). 

Ferro-alumini (gr. i.-grs. ii. ad ^i). 

Iodoform in ether (grs. xx. ad 7,i.). 

Permanganate of potash (gr. i. ad ■?,!.). 

Quinine (grs. vi. ad ji.). 

Salicylic acid (grs. ii. ad ji.). 

Sulpho-carbolate of zinc (grs. ii. ad ^i.). 

Sulphurous acid (2 per cent.). 

Tannic acid (grs. iii.-grs. v. ad gi.). 

Thymol (i in 2,000). 

Volatile oils used in the treatr^ent of nasal disorders are 
readily nebulized, and may be dissolved in any of the fatty 
paraffin oils which do not turn rancid by keeping. 

t 

Pinol, I in 9. 

Thymol, i in 9. 

« 

Eucalyptol, i in 9. 

Menthol, i in 7 to 14. 

f 

Iodoform, i in 60. 

Carbolic acid, i in 19. 

Camphor, i in 4. 
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An Alkaline and Antiseptic Nasal Lotion. 

Sod. bicarb. ] 

Sodbibor. [ 3 agrs.x. 

Sodii salicyL, grs. ii. 

Horacic acid, grs. ii. 

('arbolic acid, grs. ii. 

Water, ji. 

The following formula contained in soluble ‘ aseptoids * we 
have found most useful — 

Cocaine mur., J gr. 

Borax, grs. 

Menthol, gr. 

Sodium chloride, 7 grs. 

I:loracic acid, | gr. 

Sodium benzoate, J gr. 

Thymol, , gr. 

01. gaultheriae, min. 

In catarrhal states of the nose and pharynx or larynx — two 
dissolved in an ounce of water as a spray or gargle (Oppen- 
heimer).t 

Stronger Topical Remedies por the Nares and • 
Naso-Piiarynx. 

Chromic acid (grs. x,-grs. xx. ad ^i.). 

Tannic acid (grs. x.-grs. xx. ad ^i.), with glycerine. 

Nitrate of silver (grs. x.-grs. xxx, ad gi-)* 

Chloride of zinc (grs. x x.-grs. xl. ad 5i.), with glycerine. 
Iodoform, in ether (grs. xx.-grs. xxx. ad i^i.). 

Sulphate of copper (grs. xxx. ad 5!.). 

Compound tincture of benzoin and glycerine, ecjual parts. 
Carbolic acid with glycerine, various strengths. 

Perchloride of iron (grs. xxjc.-oi. ad 5i.). 

Boric acid, saturated solution. 

Aldehyde and glycerine, ecjual parts. 

Glacial acetic acid. 

Lactic acid, 40 per cent, to pure. 

Sec Figs. 140, 14^3, 144, 151, 153, pp. 257, 260, 266, 267, for nasal 
douched, Irrigators, nebulizers, etc. 

t The same forynula was originally given by ns for the ‘ naso-pharyn' 

\ geaV tabloids of Messrs. Burroughs and Wellcome. 
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Medicated Nasal Cylinders. 

These are small hollow glyco-gelatine cylinders, which are 
inserted into the nasal passages in hollow vulcanite plugs. They 
are variously medicated with different quantities of such drugs as 
bismuth, cocaine, iodoform, lead, menthol, etc. The process of 
liquefaction takes several hours, during the whole of which time 
the surface is exposed to the action of the drug, and is kept moist 
by the glyco-gelatine. Neither cylinder nor plug can slip back 
into the pharynx, as each plug is supplied anteriorly with a small 
thread, by means of which the two are tied together. The respira- 
tion is unimpeded. The cylinders should only be used while in 
the horizontal position. 

Steam Sim<ays (io use tenth Steam Atomizers in water at a 
temperature of 140° to 150°). 

Thymol, i in 2,000. 

'•'•Terpinol (min. xv. ad 5X.). 

‘•'Eucalyptol (min. xv. ad 5X.). 

"Ol. pin. sylvestris (min. xv. -min. xx. ad 5X.). 

Tincture of iodine (min. xx. ad ^x.). 

Compound tincture of benzoin (min. xxx. ad 5X.). 

Camphorated spirit (min. xxx. ad 5X.). 

‘ Concentrated camphor water ’ mixes well with water, and may 
be used as a bcisis for other inhalants (,3ii. ad 

Carbolic acid (min. xv.- min. xx. ad 5X.). 

^Creosote (min. x. ad 7,x.). 

Light carbonate of magnesia may be added to suspend the oils 
in water thus : 

01. eucalypti 1-.--* 

01. pin. syl. (vel. terpinol) J 
Magnes. carb. lev., 7 )i. * 

Aq. camph. concent, Ji. 

Aquam, ad ^iv. 

7 )Ss. added to the ^ pint of water at 150'^ for steaiv- atomizing 
or inhalation in Spencer Thompsoip’s naso-oral jug inhaler (see 
text). 

* Those marked * can be had in palativoids, each containing 5 minims, 
which are most convenient for calculating the quantity to be used ; they 
are dropijcd into the hot water, and quickly liberate the cqptenf/ which 
medicate the vapour. 
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The value of the (ialton whistle in estimating the perceptive power 
of the ear for high tones is well known to every otologist, and it is 
more especially useful when used side by side with the tuning-fork 
for the differentiation of sim[)Ie middle-ear deafness and that arising 
from some affection of the labyrinth or auditory nerve. To obtain a 
whistle which would give us certain records of the varying hearing 
for these higher tones was a matter of the greatest importance for the 
otologist engaged in estimating the improvement in hearing made by 
the patient. This could only be done by an accurate and carefully- 
taken record of the hearing-power when the patient first came, and 
retesting from time to time at subse(iuent visits. 

Fig. 179 shows the most recently-constructed ‘ Galton-Pfeife,’ by 
means of which, and by the aid of Kundt’s dust figures, the relative 
number of vibrations in such high tones is accurately determined, as 
well as the number of vibrations per second in each. 

Up to quite recently the testing of the tones of the ( lalton whistle 
was confined to experiments made with each instrument tried by the 
hearing of an ear in which the sense was sujiposed to be perfect. 
The length of the piiie was reduced to the smallest point of audible 
vibration, its mouth also being made as small as practicable. This 
gave the limit of hearing of the ear at the time it was tested. Below 
this nothing was heard save the jiassing of the air through the pipe, 
the surmise as to the highest tones that the particular whistle was 
capable of producing being arrived at by a calculation derived from a 
knowledge of the lowest tone that particular whistle could produce, 
the length and calibre of thfe pipe being known. The influence of 
the distance of the mouthpiece from the pipe in producing the tone 
was not taken into consideration„and hence the conclusions arrived 
at as to tlut higher tones were only approximately correct. It has 
been clearly proved by Kundt’s dust figures that the production of 
these upp^r tones varies according to the position of the mouthpiece 
from the pipe. TJius, in the new f lalton pipe of Edelmann regular 
vibrations are only produced v|hcn the mouthpiece is distant from 
the pipe between 1*8 an/i 3*8 millimetres, any further widening of the 
space p?<?venting production of clear tone. It records a tone of 
54,900 complete vibrations at a length of pipe of 0*2 millimetres and 
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0-6 width of mouth.* Pure tones can only be measured if the length 
of the pipe is not reduced below 8 millimetres. Melde holds that 
the perception of high notes depends to some extent on the strength 



Fig. 179. — Galton-Pfeife (half natural size), No. 446. 

C A J , barrel with lid and scale, regulating the length of the pipe D in millimetres, 
from o to 25 millimetres. E, section of pipe with its piston, showing the 
circular space surrounding the piston. G, section of mouthpiece, showing 
the circular space through which the ifir is driven through the rubber 
band by the pipe D. 13, scale, showing in ten equal divisions the degree 
of rotation of the mouthpiece, thus regulating its distance from the aper- 
ture of the pipe. F, handle to liQld the Galton-Pfeife by, • H, screw of 
mouthpiece. 

of the tone, and those of the new pipe are very strong. ^Vith it we can 
prove absolutely that some persons can hear tones of 50,000, or even 

* lly taking the exact length of a wave with a cohipass and millimetre 
measure, and dividing the velocity of*sound l^at mean temperature) by 
this, we arrive at the number of vibrations in a given tone — 
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more, vibrations. ‘ When we formerly supposed,* says Edelnuinn, 
‘ that we had reached the highest audible tones, we were most likely 
mistaken, as in all probability the pipe did not sound.* 

It will be seen from Fig. 179 that the ‘Galton-Pfeife* consists mainly 
of two parts, with an intermediate strong handle (F) to hold the 
whistle steadily by. The upper j^ortion is the pipe (D), which is 
fitted accurately with a piston. This can be readily moved up or 
down in the pipe by the lid (C), which stops its cylindrical opening 
(E). The distance of the piston from the lower end of the pipe is 
marked by a scale (J), most perfectly adjusted in millimetres, from 
o to 25. The lower part is the mouthpiece, which has an aperture 
in the form of a ring (G), through which the air passes, and this being 
brought directly opposite the aperture in the lower end of the pipe, 
the column of air between the two vibrates. An indiarubber ball is 
attached to the tube of the mouthpiece, and this being held in the 
hollow of the hand, by compressing the ball with the tip of the thumb 
air is propelled through the pipe, when the tones, varying in height 
according to the distance of the mouthpiece from the pipi^ and the 
jjosition of the piston on the latter, arc produced. The drum (H) 
attached to the mouthpiece has its circumference divided into ten 
equal parts. liy rotation of the drum the length of the mouthpiece 
is altered, and thus its distance from the body of the pipe can be 
varied, and the * mouth width * can be defined in tenth parts of a 
turning of a screw. We thus see that we can immediately vary and 
accurately measure in millimetres 
the length of the column of air 
in the pipe, and at the same 
time regulate the exact distance 
of the mouthpiece from it. 

Necessarily, the lower the piston 
in the pipe and the nearer the 
mouthpiece, the higher the note 
and the greater the number of 
vibrations. 

Schwendt has made use of 
Kundt's dust figures to estimate 
the number of vibrations for 
each high tune as it is produced 
by the Galton pipe. These dust 
figures are produced in the fol- 
lowing manner : Aqjerfectly clean 
and dry glass tube is closed at 
one end with a cork, and some 
dry lycopodium is poured into the ]>ipe while it is held vertically, 
and it thus collects at the bottom or closed end of the tube. By now 



I’lr;. TvSo. — M dki-manx's Vick and 
Clamp kok holding thk iJrsr 
Tuijk. 
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holding the tube in a slightly slanting direction, with the openr, 
end downwards, and by tapping it first at right angles and finally 
in the direction of the axis of the tube with a slender stick of 
wood, such as a pencil, the powder is readily distributed in a 
long and narrow layer along the tube (Fig. i, Plate VI.). This 
requires a little practice. The tube is now held in a horizontal 
position, and turned slightly, so that the stream of powder lies a little 
on one side. The mouth of the pipe is next placed exactly opposite 
the aperture of the tube, and when the pipe is sounded the column 
of air in the tube vibrates. Where the vibrations of air are the more 
powerful the powder falls to the greater distance, but is stationary 
where the nodes are present. Festoons are thus produced, and 
these ventral segments form an undulating line. Two of the former 
constitute a wave (Fig. 2, Plate VI.). The number of these waves 
can then be measured. Anyone can carry out this experiment for 
himself, 'rhe festoons, with their ciliated projections, are beautifully 
seen against the dark ground of a sheet of black cloth or copying 
paper. 

For measuring the higher tones shorter and narrower tubes should 
be used. A stick of sealing-wax, some 5 or 6 inches long, is taken, 
and the middle of the tube is fixed on this. The lycopodium stream 
is then distributed, and the lower end of the wax is fixed to a piece 
of wood or the side of the table. The tone is then taken (Fig. 3, 
Idate VI.). Each time the experiment is repeated it is better to remove 
the tube from the tabic for redistribution of the powder. Following 
these simple directions of Schwendt, I have had no trouble in obtain- 
ing, in tubes of various sizes, the characteristic dust waves. The 
greatest care must be taken to thoroughly dry the tube, by a sand- 
bath or otherwise, both ends should then be corked and dipped in 
paraffin, 'rhe tube should l)e first cleaned with nitric acid and 
alcohol. Dried mustard-seeds are also useful for the purpose. I 
have photographed some of these. Fig. 2, Plate VL, shows a wave 
taken with the ])ipe 22*4 millimetres in length, and the mouth width 
2*2 millimetres, representing the tone t A-^, 3,480*00 vibrations per 
second. Fig. 3, Plate VI. shows five waves (ten ventral segments) 

II centimetres, that is, no millimetres, each wave being 22 milli- 
metres in length. 'Fhese waves were produced by a length of pipe 
of 10*75 niillimetres, and a mouth width of 1*4 mijlimetres, pro- 
ducing the tone E’’, 6,960*00 vibrations per second. Fig. 4, Plate VI., 
shows eight waves (sixteen ventral segments), measuring i2;J centi- 
metres — that is, i22i millimetres — each wave being about 15 milli- 
metres in length. These waves were produced by a length of pipe 
5*35 millimetres, and 0*89 of a mouth width, representing, a tone of ^ 
C/‘, 12,401 vibrations per second. Fig. 5, Plate VI., ^nows fourteen 
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-waves (twenty-eight ventral segments), measuring 75 millimetres, 
each wave being 5 *3 millimetres. These waves were produced by a 
length of pipe i*oi millimetres, and a mouth-width of 0*89. Fig. 6, 
Plate VI., shows waves produced by a length of pipe 0*5 millimetres, 
and 0*89 of mouth width. The ten waves measure over 44 milli- 
metres, each wave being 4*4 millimetres, representing a tone of 1)®, 
or 37,162*24 vibrations per second.* 

I take but a few clinical examples for my purpose. A lady con- 
sulted me for deafness of considerable duration, which had been for 
some time stationary. Physical signs, and the various usual tests 
with watch, tuning-fork, and by whispering, proved the case to be 
one originally of middle-car deafness, associated with stenosis of the 
Eustachian tubes. Watch not heard on contact. Tuning-fork C 
(260 vibrations) and C (512 vibrations) were heard by bone-conduc- 
tion well and badly by air-conduction (Rinne), the sound ceasing 
rapidly. By the ‘ Galton-Pfeife ’ I found that she heard 7,812*32 
vibrations per second with the right ear, and 6,960*00 with the left. 
Testing her repeatedly, the same result was arrived at. There was 
no doubt that here there was also cochlear involvement. 

A lady who had suffered in the past from otitis media, resulting at 
the time in perforation in one ear, which had been for some time 
closed, responded but imperfectly to the tests of acoumeter, watch, 
and whispering, hearing the tuning-fork about equally to bone and 
air conduction. There was no Eustachian obstruction or collapse in 
the right ear, but there was stenosis of the left tube. Her principal 
symptoms were those associated with rigidity of the membrane and 
ossicular ankylosis, difficulty of hearing in general conversation, and 
the necessity for fixing her attention in listening. With her right ear 
she heard 32,870 vibrations well. Jn the left ear she heard about 
30,000. The labyrinth here was obviously intact. 

A gentleman who had been deaf for some years, hearing only loud 
speech, not hearing the watch on contact with either ear, and the 
acoumeter only by bone-conduction with the right ear, and at 2 inches 
by conduction with the left, gave a marked negative response to 
Rinne^s test. There were clear clinical signs of middle-ear affection. 
He did not hear the C fork (260 vibrations) by air-conduction with 
either ear, ‘but heard the fork (5f2 vibrations) held at the same dis- 
tance with both ea.s. ^rested with a ‘ Galton-Pfeife,' he heard 13,640 
vibrations per second with the right ear, and with the left somewhat 
less, n’bere was here some impairment of the labyrinth as well as 
the middle-ear aff'jction. 

* In the table, Fig. Plate VI., the correct lengths of these waves 
are givCt., in accordance with the reduction in the actual size of the 
tubes. 
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Gallon- Pfeife 



Fig. iSi.— T aulk accomi’anying No. 446 * Galton-Pfeife.’ ; 

This table gives the tones, the lengths of oipe, widths of mouthpiece, and 
vibrations per second for each tone. Also the length of pipe and width of 
mouthpiece required to produce a given number of vibrations per second, from 
10,000 to 50,000. 

In a case of typical old middle-ear deafness, the accumeter heard 
only by bone-conduction, the watch not heard on contact, with 
evidence of gross middle-ear changes, and complete E^ustachiah 
obstruction in the left ear, the hearing for high tones was equal to 
some 35,000 vibrations per second. There Vas no evidence of an^' 
labyrinthine trouble. In the right ear the hearing was normal. 

An officer holding an important command in Soutli Africa was 
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: struck in his tent by lightning, libich gendered him unconscious. 
^ Besides other effects at the time, there wks a red spot oijjf^the mastoid, 
and the hair over the ear was burnt off. A fairly large perforation 
resulted beneath the malleus, and another larger one in the posterior 
segment. Periodical tinnitus followed, and still occurs. Hearing 
has been fairly restored, as he now hears a whisper in the affected 
ear, and, as measured by the pipe, some 12,000 vibrations per second. 
With his good ear he hears about 35,000 vibrations per second. 
The auditory nerve was here probably affected by the injury. 

Having examined the hearing of a number of persons with assumed 
normal hearing, I have found that a small proportion can reach from 
45,000 to 50,000 vibrations per second, and a very large number 
from 37,000 to over 40,000.* 

Each pipe is numbered as it is issued from the Physico-Mechanical 
Institute of Professor Edelmann, and accompanying it is a table 
(Fig. i8t) giving all the measurements for length of pipe and mouth 
width for the higher tones, and the corresponding number of vibra- 
tions per second. A second column gives the length of pipe and 
the mouth width for vibrations per second from i,ooo to 50,000. 
The table figured is that of the * Galton-Pfeife,' No. 446, the one I 
have been using. 

Luqae/s Elastic Pressure Probe for Vibratory Massage. 

Professpr Lucke. has devised the instrument! shown (Fig. 182) to 
effect direct massage of the ossicular chain, thereby causing vigorous 
vibration m k, which are produced by pressure on the spiral spring 
contained within the handle of the instrument. Its ‘ buffer ’ is applied 
to the processus brevis of the malleus. He restricts the pressure to 
200 grammes, its cup disc being covered with a thin layer of cotton 
fastened to it with collodion. A 10 per cent, aqueous solution of 
cocaine is frozen in a mixture ,of ice and salt, and the end of the 
pressure probe is kept in this for some minutes. In this manner an 
anaesthetic effect is produced; the patient’s head having been properly 
fixed and the instrument applied to the processus brevis by a gentle 
to-and-fro movement of the handle of the probe, the massage is 
effected. Lucae combines the use of his pressure masseur with the 

* The ‘Gal tori- Pfeife’ can be obtained through the agency of Messrs. 
Arnold and Sons, West Smithfield. • 

. t A full cffcscription of Professor Lucac’s instrument, the use of which 
demonstrated at me Sixth Otologicsal Congress in 1899, will be found 
a paper on ‘Vibratory Massage in the Treatment of Progressive 
Deafness, with Special Consideration of the Elastic Pr essure Probe,’ in 
;the Laiyhfioscopc of September, 1900 (St. Louis), being a tr anslation by 
^Dr. N. A. Goldstein. 
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pneumatic or electric massage. He expresses his preference for 
Delstanche’s small hand masseur rather than th^ electric, masseur of 
Ostmann. The use of the pressure probe must be carried out with 
extreme gentleness and care, as its application is ill borne by many 

Ill • . 

Fig. 182. — Lucae’s Pressure Probe (latest model). 


patients, and is not infrequently followed by congestion of the mem- 
brana tympani, with redness or ecchymosis. 

Even in the use of the pneumatic masseur, whether Delstanche^s 
or other, care has to be taken in regard to the force and rapidity of ' 
the massage movements. This particularly applies to the earlier 
sittings. Nor is it well to fit the rubber ear-piece air-tight into the 
meatus, as otherwise unpleasant consequences, such as those we 
have referred to, with possibly increase rather than the diminution of 
the tinnitus, with the production of vertigo, may follow. Lucae says 
that in the first sitting no more than from two to five strokes of the 
pressure probe should be attempted, gradually increasing it on sub- 
sequent occasions, rarely going beyond twenty-five. ^Ve do not pro- 
long the application of Delstanche’s pneumo-masseur for more than 
from five to ten minutes. 


r and ~2, Septum Punches. Fig. 3, Cutting- Forceps for Turljinals. 
Fig. 4, Carrnault Jones’s Spokeshave for Turbinals. Fig. 5, Delstanche’s 
Septum Clamp. 









Fin. 5. Fig. 6. Fig. 7. 

.Figs. I and 7, Nasal Scissors (Grundwcll). Figs. 2 and 3, Modified Ring-Knives 
* (Schmidt and Beckmann). Fig. 4, Mouth-Cag of Dclstanche (three sizes). 
Fig. 5, Chin- Band of Delstanche. Fig. 6, Catheter Nasal Clip (Delstanche). 
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Abscess in the external meatus, 
140 

c auses and symptoms of, 
140 

diagnosis and treatment 
of, 141 

extradural, 222 
intracranial, 227 
cerebellar, 232 
temporo-sphenoidal, 232 
treatment of, 233 
subdural, 223 

Acute middle-ear inflammation, 166 
suppuration, 173 
naso-pharyngeal catarrh, 282 
rhinitis, 255 
Adenoid growths, 270 
Adhesions middle e«u', 158, 183 
. Anaesthetics, A.C.E. mixture, 332 
chloroform, 332 

for removal of tonsils and post- 
nasal adenoid growths, 327 
in nasal surgery, 327 
in operatiems on nose and ear, 

.327 

in operatiems on internal ear 
and*for mastoid disease, 328 
method ofadministration of, 529 
Anatomy of the ear, 7 
Angioma of aiuicle, 1 2 1 
Ankylosis of ossicles, 75 
of stapes,- 1 58 
Antihelix, 9 ' 

fossa of, 9 
Antitragus, ^ 

' Antrectom)^ 196 

Anf^m, mastoid, anatomy .of, 19 ^ 

' of Highmore, 39 
ApopiOcti^onn vertigo, 30/ 

Spp liances, diagnostic and thera- 
peutic, 86 


x\ppliances, disinfection of, 93 
essential in diagnosis, 3 
Appliances, list of : 

Acoumeter, 76 
Adams’ septum forceps, 281 
Alligator, lever, and ring 
forctrps, 109 

Aniestlictics, apparatus for : 
A.C.E. mixture, celluloid 
mask for giving, 330 
chloroform apparatus, 333 
face piece of, 333 
chloroform mask, Schim- 
melbusch’s, 332 
cocaine spray for nose and 
ear, loi 

gas and (^tl^(ir apparatus, 

329 

gas cylinders, 330 
Junker's inhaler, 332 
Angular needle-prolies, 212 
Argand gas-laiiif), bracket and 
chimney, 86 
Artiflc'ial leech, 191 

membranes, 158, 160 

forceps for ajjplying, 
160 

A.se])tic ear - syringe and 
mounts, 108 
Atomizer, cal, 267 
Attic cannulie, 180 
chisel, 181 

Audiphonc, Rhodes’, no 
Aural probe and cotton -wool 
carrier, Macnaughton- 
J ones’, 108 
s]H*ciila, 87, 89, 183 
(iriiber’s, 87 
Kramer’s, 155 
M acnaughton - Jones’, 

89 


23—2 



356 INDEX 


Appliances, list oi— continued : 
Aural specula, Siegle's, 91 
Stewart’s, 155 

Auscultation-lube, or otophone, 
90,92 

double Oerman, 91 
Auto - insufflator, Macnaugli- 
ton -Jones’, 97 

Bag, small, for douching Eusta- 
chian tube, 104 
syringe, with bayonet-joint, 
M a c n a Li g h t o n - J ones’, 
108 

Ball with tube attached to attic- 
pipe, 195 

Ballance and Milligan’s sur- 
gical motor, electric, 207 
Balloon, Politzer’s, 92, 93 
bellows, Lucae’s, 95 
Barth’s self- retaining mastoid 
retractor, 205 
Battery, Faradic, 318 
^ for cautery, 262 
Bellows, hand-ball, 95 
Bone-forceps, cutting, 208 
Bougies, Eustachian, 103 

nasal, Macnaughton- 
J ones’, 109 

Box to hold dressings in 
sterilizer, 94 

Bracket and chimney for ad- 
justing to lamps, 86 
Burr, rotatory, 203 
Cannulai for intra-tymp.anic 
douching, 180 

Catheter, Noyes’ Eustachian, 

98, 103 

tympanic, 105 

syringe and, 106 
Caiiteiy battery, 262 
points, 262 

galvano-, knives and 
needles, 1 1 j 

transformer light and, 

Chisel for attic, 181 
Chisels, 203 

Clip and head-spring for keep- 
ing speculum in ])osition, 
88 

for mastoid electrode and 
galvanic speculum, Mac- 
naughton-J ones’, 318 
Cocaine spray for nose and 
ear, 101 

Coil, Lei tor’s, 190 
. Conical rubber nozzle, 93 


Appliances, list oi— continued : 
Cotton-wool carrier, Mac- 
naughton Jones’, 108 • 

Cousins’, Ward, sound dead- 
encr, 65 

Crucible, platinum, 109 
Curettes for ossiculotomy, 183 
tympanic, 181 
Cutting bone-forceps, 208 
Deadencr, sound. Ward 
Cousins’, 65 

Delslanche’s masseur, 171 
ring knives, 276 
Dentaphone, 1 1 1 
Depressor, tongue, 90 
Douche, nasal, 257, 260 
post-nasal, 266 

Dust-tubes, Kundt’s, 78, 79 {see 
Appendix) 

Ear-])rotectors, Macnaughton- 
J ones’, 64 

syringe, aseptic, to6, 108 
trumpets, no, 1 1 1 
folding, 1 1 1 
vulcanite, small, in 
tube, Politzer’s, in 
Edelmann’snew Gallon whistle, 
78 {sec Appendix) 

Electric lamp for gridiron 
burner, 87 
j)holophore, 89 

Electrode, Eustachian, Mac- 
naughton-J ones’, 319 
Eustachian bougie, *103 
catheter, 98 

Noyes’, 103 

electrode, Macnaughton- 
J ones’, 319 

forceps, '1 urnbull’s, 104 
tube, small bag for douch- 
ing, 104 

Faradic battery, 318 
, Folding ear-trumpet' 1 1 1 
Forceps, 108 

cutting, bone, 208 
Eustachian, Turnbull’s, 
104 * 

for ap]il^Hftg artificial 
membranes, 160 
Griinwald’s, 270 
post- nasal, Jusftcz’s, 277 
ring, fb9 • • 

• septum, Adams’, 281 
Wilde’s, no 

F orehcad reflector, ,1^6 - 
(iag, dental, iJoyen’s, 327 
mouth, 270 
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Appliances, list oi’— continued : 
Galton’s whistle, 78 

Edelmann’s new, 78 (see 
Appendix) 

Galvanic speculum, clip for, 
Macnaughton-J ones’, 318 
Galvano-cautery, 113 

knives and needles, 1 1 1 
Gilt tube for atresia of meatus, 

. 

Gottstcin’s knife-ring, 276 
Gouge, 203 
Graft, lifter for, 212 
Greig Smith’s table, 331 
Guillotine tonsil, 284 
Head-spring for kecfping specu- 
lum in position, 88 
Hooks for ossiculotomy, 183 
Ice-bag, rubber, 190 
Incandescent lamp, 87 
Inhaler, Junker’s, 332 
naso-oral, 257 

Insufflator, intra- tympanic, 179 
Intra-tympanic cannuhc, 180 
syringe, Milligan’s, 201 
Irrigator, nasal, 260 
Juracz’s post-nasal forceps, 277 
Junker’s inhaler, 332 
Knife, ring, Gottstein, 276 
Knives for galvano-cautery, 1 1 1 
ossiculotomy, 183 
paracentesis of tympanic 
membrane, 155, 156 
Konkintron Weber-Liel, 106 
Kramer’s aural speculum, 155 
Kundt’s dust tubes, 78 (see 
Appendix) 

Lake’s nasal splint, 281 
Lamp, electric, for gridiron 
burner, 87 

bracket and chimney for 
argand burner, 86 
incandescent, 87 
transillumination, 1/2 
Leiter’s coil, 190 
Lever alligator forceps, 109 
Lifte J for graft, 2 1 2 
Lucae’t; bellows balloon, 95 
masSeur \^sce Appendix) 
Macnaughton - Jones’ auml 
•• probe, 108 
•auto-instifidator, 97 
bag syringe, w^th bayonet 
joint, 108 

» clip for mastdid electrode 
aifd galvanic speculum, 

318 


Appliances, list of —continued : 

Macnaughton-Jone.s’ ear pro- 
tector, 64 

Eustachian electrode, 319 
magnifying speculum, 87, 
89 

nasal bougies, 1 10 
])ortable flat platinum nasal 
and, aural pixjbe, 108 
Mallet, 203 

Masseur, Delstanche’s, 17 1 
Lucae’s (see Appendix) 
Mastoid electrode, clip for, 
Macnaughton-Joncs’, 318 
retractor, 207 

Barth’s self- retaining 
205 

Milligan andBallance’s surgical 
electric motor, 207 
Milligan’s intra-tympanic 
syringe, 201 
Mirrors, reflecting, 88 
rhinoscopic, 90, 261 
Motor, surgical electrhl%|lial- 
lance and Milligan’s, 207 
Mouth gag, 270 
Myringotomes, 155, 156 
Nasal and aural probe, Mac- 
naughton -Jones’, 108 
bougies, Macnaughton - 
Jones’, no 
douche, 257, 260 
irrigator, 260 

protector and vaporizer, 

1 12 

snare, 269 
s])eculum, 261 
Duplay’s, 89 
splint. Lake’s, 281 
syringe, 266 

Needle-probes, straight and 
angular, 212 

Nickel box for sterilizer, 94 
Noyes’ Eustachian catheter 
*03 

Nozzle, conical rubber, 93 
Oil atomizer, 267 
Ossiculotomy, knives, curettes, 
and hooks for, 183 
Otophone, 90, 92 

double (ierman, 91 
J’aracentesis of tympanic mem- 
brane, knives for, 155, 156 
Percussor, rubber, for striking 
large-tuning forks, 80 
Photophore, electric, 89 
Pipette, 213 
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Appliances, list ol— continued : 
Platinum crucible, 109 
Points for cautery, 262 
PolitzePs l^alloon, 92 
ear-tube, rii 
syren, no 

Polypus nasal snare, 269 
Post-nasal douche, 266 
forceps, 277 
Pravaz syringe, ic6 
Probe, aural, Macnauglitoii- 
Jones’, 108 

nasal and aural, flat port- 
able, Macnaughton- 
J ones’, 108 

for meatus and tymjjanum, 

9 * 

needle, straight and an- 
gular, 212. 

Protector, ear, Macnaughton- 
J ones’, 64 
nasal, 112 
Stacke’s, 204 
Rake retractor, 203 
Raspatory, 203 
Reflecting mirror, 88 
Retractor, Barth’s self-retain- 
ing mastoid, 205 
mastoid, 207 
rake, 203 

Rhinoscopic mirrors, 90, 261 
Ring forceps, no 

knives (Oottstein and Uel- 
stanche), 276 
Rotatory burr, 203 
Rubber ice-bag, 190 
nozzle, conical, 03 
percussor for striking large 
tuning-forks, 80 
Rule, Macnaughton-J ones’, 235 
Schimmelbusch’s chloroform 
mask, 332 

Self-retaining mastoid re- 
tractor, 205 

Septum forceps (Adams’), 281 
Sharp spoons, 195 
Shears for turbinotomy, 263 
Siegle’s pneumatic speculum, 

9 t. 183 

Snares, polypus, 263 
Specula, aural, 87, 89, 155, 183 
nasal, 261 

Speculum, aural, magnifying, 
Macnaughton - J ones’, 
87, 89 

Kramer’s, 155 
Stewart’s, 155 


liances, list discontinued: 
Speculum, Siegle’s pneumatic, 
9«, 183 

Spray, cocaine, for nose and 
ear, 10 1 

Spoons, sharp, 195 
Stacke’s protector, 204 
Steel stoppers, 212 
Sterilizer for consulting-room, 
94 

nickel box for, 94 
Stewart’s, aural specula, 155 
Surgical motor, llallance and 
Milligan’s, 207 
Syren, Politzer’s, no 
Syringe, ear, and mounts, 108 
bag-, with bayonet joints, 
IVIacnaiighton-Jones’, 
108 

nasal, 266 

M illigan’s intra-tympanic, 
201 

Pravaz, 106 

tympanic and catheter, 106 
Table, (irieg Smith’s, 330 
Tongue depressoi', 90 
Tonsils, guillotine for, 286 
punch for, 288 

Transformer light and cautery, 
^3 

Transillumination lamps, 112 
Trephine, 234 

Trumpets, car, 108, 110, 1 1 f 
Tube, auscultation, po, 92 
Politzer’s ear, / 1 1 
gill, for atresia of meatus, 
144 

Tubes, Kundt’s dust, 78, 79 
(see Appendix) 

Tuning-forks, 79, 80 
Turbinal shears, 263 
'Purbinatome, 263 
Turnbull’s EustachiaK forceps, 
' 104 

Tympanic cannuUe, 180 
curettes, 181 

sj ringe and catheter, 106 
Vaporizer and nasitf protector, 
112 • 

• Whistle, Galton’s, 78 

Edelmann’s ney, 78 (see 
Appendix) , < 

, Wilde s forceps, 1 10 
Zaufal’s rhinoscopic min or, 90 
Artificial aiVls to hearing, - 
Aspergillus, etiology W, 145 
symptomatology, 148 
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Aspergillus, treatment, 147 I 

*' Atresia of the auditory canal, 144 i 

• Atrophic rhinitis, 264 ; 

Attic, 19, 43 j 

removing outer, wall of, 47 [ 

Auditory ossicles, anatomy of, 20 ! 

ankylosis of, 75 j 

movements of, 21 ; 

Aural disease, neglect of the study I 

of, 1 

granulations, 186 
hallucinations, 300 
. polypi, 184 
probe, 108 

reflexes, 302 | 

specula, 87 
vertigo, 304 

causes of, 305 
. operative treatment, 309 
treatment, 316 

Auricle, anatomy of, 8 j 

angioma of, 1 2 1 
applied anatom\' of, 39 
carcinoma of, 121 ! 

eczema of, 1 16 

treatment of, 1 1 8 
epithelioma of, 121 
erysipelas of, 1 20 
fibroma of, 121 ; 

frost-bite of, 121 

herpes of, 1 20 1 

keloid of, 121 

lupus of, 120 ! 

malf(v*mations of, 115 j 

treatment of, 116 ' 

othteniatoma of, 129 

etiology and pathology of, ■ 

132 j 

mental diseasts causing, | 


135 

pathological ap])earances 
of, 134 

•treatment of, 135 
papilloma of, 121 
perichondritis of, 128 


pulling of, 1 37 
ulcen^ion of, 182 
Auscultation-tube, use of, 90 


Bactericidal causes of aural affec- 
tions, 

Bact^rioifigy of* simple acute 
middle-ear catarrh, 167 • 

Ballance’s modification of the 
h va r t z e - S t a c k 6 operation, 
210 

Basilar membrane, 26 


Bathing as a cause of aural affec- 
tions, 63, 136, 294 
Bezold’s mastoiditis, 214 
Blood, state of, 4 
Bony spiral lamina, 26 

Canal, carotid, 17 
facial, 18 
ofHuguierji/ ■ 

Canals, semicircular, 24 

membranous semicircular, 25 
Canalis reunions, 24 
Carcinoma of mastoid process, 218 
of external ear, 12 1 
Caries of temporal bone, 245 
Carotid canal, 17 

Catameni;il disturbances as cause 
of .aural affections, 67 
Catarrh of middle car, acute sim])le, 
166 

acute suppurative, 173 
chronic simple, 168 
chronic suppurative, 174 
dry, 170 , , , 

Catheter, Kust.achian, method of 
passing, 98 

effects of roughness in j)assing, 
lOI 

tympanic, use of, 105 
Causes of aural affections - 
Alcoholism, 294, 309 
Ana'mia, 60, 291, 309 
1 bactericidal causes, 55 
Bathing, 63, 136, 294 
Bright\s disease, 61, 292, 294 
Cardi.ac dise.ase, 292 
Carious teeth, 294, 302 
Catamenial disturbances, 67, 

304 

Chloroform, 62 
Circulatory disturbances, 60 
Climate, 59, 294 
Dentition, 54 
Diabetes, 136, 292 
Diphtheria, 55 
Drugs, 61, 300 
Kermentativc processes, 56 
(iout, 65, 136, 149, 150, 156, 

294, 309 

Heredity, 54 
Influenza, 55 
Injuries, 136, 292 
Lcuka'mia, 61 
Malarial microbes, 58 
Mediastinal tumours, 292 
Mental causes, 59, 135, 294 
Micrococci, 57 
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Causes of aural affections — con- 
tinued: 

Morphia, 62 

Naso-pharyngeal causes, 62, 
294» 251 

Neoplastic osseous forni«itions, 
61 

Nephritis, 61 
Occupation : 

Engineers, 64 
Firemen, 64 
(iunners, 64 
Railway officials, 64 
Parotitis, 55 

Pregnancy, 61, 294, 304 
Puerperal conditions, 68 
Quinine, 62, 294, 300 
Railway travelling, 64 
Reflex causes, 302 
Rheuniatisin, 65, 294, 298, 309 
Salicylic ticid, 62 
Scarlet fever and measles, 60 
Shock, 59 
Small -pox, 60 
Struma, 136 

Syphilis, 66, 121, 136, 149, 292, 
294, 298, 309 
'Fabes dorsalis, 49, 62 
Uniimia, 61, 292 
Whooping-cough, 55, 117 
Zymosis, 294 

Causes of chronic middle ear sup- 
puration, classification, 176 
Cerebro-spinal fluid, examination 
of, 225 

Cerumen, absence of, 122 

as cause of tinnitus, 293, 299 
excess of, 123 

treatment of, 124 
Ceruminous glands, 1 1 
Children, examination of ears of, 

52 

internal ear disease in, 292 
tinnitus in, 293 
Cholcsteatomata, 218 
of auditory canal, 137 
of mastoid process, 219 
Chorda tympani in paracentesis of 
drumhead, 155 
nerve, 14, 16, 44 

Chronic hypertrophic rhinitis, 258 
middle-ear inflammation, 168 
suppuration, 174 

complications of, 1S2 
naso-pharyngeal catarrh, 2S2 
Circulatory disturbances, 49, 60 
Cleanliness, 4 


Climate as cause of aural affections, 
59, 294 

Closure of Eustachian tubes, 163 
Cochlea, 23 

membranous, 25 
Cochlear nerve, 27 
Collapse of Eustachian tubes, 163 
Complications of middle-ear sup- 
puration, 182 
Concha, 9 
Corti, organ of, 27 
rods of, 27 

Deaf-nuitisin, 323 
Deafness, 72 

tests for {see Hearing, tests for) 
touch, 84 

Dentition as cause of aural disease, 

54 

Deviations of nasal septum, 278 
Diabetic mastoiditis, 214 
Diagnosis, certainty of, 2 
appliances essential in, 3 
differential, in tinnitus aurium, 
295 

steps in, 48 
Digastric fossa, 51 
Diphtheria as cause of aural disease, 
.55 

Discharge, 71 

Diseased teeth as cause of tinnitus, 
302 

Diseases of external ear, 114 
of inlernal ear, 2S9 » 
of mastoid process, 188 
of middle ear, 1 52 
of nose and naso-pharynx in 
their relation to ear symp- 
toms, 251 

of nose and naso-pharynx which 
affect the ear, 255 
Disinfection of appliances. 93 
Drugs as a cause of tinnitu^i aurium, 
61, 300 

Dry catarrh of middle ear, 170 
of naso-pharynx, 283 
Ductus endolymphaticus, 24 

c 

Ear, disease, neglect of the study 
• of, I 

examination of, 50 
examination "of, in children, 52 
* how affected by nasal and naso- 
pharyngeal disease, 251 
middle, acute inflam»i«ttion of, 
166 

acute suppuration of, 173^^ 



INDEX 


361 


Ear, middle, adhesions, 183 

chronic inflammation of, 
168 

suppuration of, 174 
cicatricial bands, 183 
classification of causes of 
chronic suppuration, 1 76 
dry catarrh of, 170 
inflammation of, 16 1 
malignant disease of, 183 
sclerotic condition of, 169 
syringe, use of, 107 
trumpets, no, in 
Earache, 69 

Eczema of external ear, i j6 
Electricity for tinnitus, 317 
Emphysema of cellular tissue of 
pharynx, 10 1 
Endolymph, 23 

Endomastoiditis, acute suppurative, 
192 

course of, 194 
symptoms of, 193 
treritnient of, 195 
chronic suppurative, 198 

Ballance’s modification of 
Schwartze-Stacke oper- 
ation for, 210 
course of, 199 , 
operative treatment of, 203 
Schwartze-Stacke opera- 
tion for, 207 

Stacke’s operation for, 204 
isymptoms of, 200 
treatment of, 201 
Enucleation of tonsils, 288 
Epithelioma of auricle, 1 2 1 
*Erb’s formula, 321 
Erysipelas of auricle, j 20 
Ethmoidal bulla, 36 
cells, 38 
Etiological, 53 

Eustacllian bougie, method of 
passing, 103 

collapse, closure, and obstruc- 
tion, 163 
cushion, 32 
tube, anatomy of, 2 1 

appfied anatomy of, 43 
catheterization of, 98 
•• by oyes’ method, 103 
• orific^f, 32, 43 

Examination ofanteriorpasal fo«sa?, 

o&^r, ^ 

in cliildren, 52 
of palate, 5 1 


Elxamination of patient, 48 
of pharynx, 5 1 
of tonsils, 51 
Exostosis, 150 

External auditory canal {sec Meatus, 
external auditory) 

External ear, 5 

anatomy of, 7, 8 
applied anatomy of, 39 
classification of affections, 114 
Extradural abscess, 222 

Facial canal, 18 
nerve, 18 

applied anatomy of, 42 
clanger to, in operating, 46 
Faradization, 3J7 
Fenestra oval is, 17 
rotunda, 17 

fossa of, 17 

Fermentative processes, 56, 78 
Fevers as cause of aural affections, 
59 

Fibroma of auricle, 12 1 
Finger-nail as lest of hearing, 74 
Fissure, (ilaserian, 16 
of Santorini, fi 
Fo-'tid rhinitis, 264 
Foreign bodies in auditory canal, 
125 

instrumental abstrac- 
tion of, 127 
treatment of, with 
syringe, 126 

in middle-ear disease, 157 
Formula:, 334 
Frontal sinuses, 38 
Frost- bite of auricle, 121 
Fungi, 56, 145, 290 
Furunculus of external meatus, 140 

Galvanism, 320 
Glaserian fissure, 16 
(iout as cause of aural affectiems, 
65, 136, 149, i5o» 294 
Gouty conditions of middle ear, 1 56 
Granulations, aural, 186 

Haemorrhage, circumscribed, in the 
tympanic membrane, 1 57 
from the car, 250 
into the labyrinth, 289 
Hair-cells, 27 
Hallucinations, aural, 300 
Hand-ball bellows, use of, 95 
Hearing, double, 75 
limitation of, 83 
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Hearing, physiology of, 28 i 

tests of, 50, 72 I 

finger nail, 74 

Galton\s whistk*, 78 I 

Edelmann’s, 78 {sec \ 

Appendix) | 

speech, 74 I 

tuning-forks, 81 | 

watch, 72 

Helix, 9 i 

fossa of, 9 j 

Hereditary influences as cause of j 
aural affections, 54 
Herpes of auricle, 120 
Hiatus semilunaris, 36 
Huguier, canal of, 17 
Hypencmia of internal ear, 289 
Hyperjesthesia acustica, 59, 75 
Hyperostosis, 149 
Hypertrophic rhinitis, 258 
Hypertrophy of tonsils, 284 

Incisura Rivini, 13 
Incus, 20 

Indications for removal of mem- 
brane and ossicles, 1 81 
Inflammation of middle ear, i6j 
acute simple, 166 
suppurative, 173 
chronic simple, 168 
suppurative, 174 

Inflation of the tympanum, Gruber’s 
method, 96 
Lucae’s method, 96 
Politzer’s method, 93 
Influenza as a cause of aural affec- 
tions, 55 

mastoid disease in, 213 
Infundibulum, 36 

Inhalation, \"alsalvan, jjrecautions 
in, 165 

Injuries to tympanic membrane, 

^ 53 » 157 

Insects in the external meatus, 124 
Instruments (sec' Appliances) 
disinfection of, 93 
Insufflation into the tympanum, 97 
Internal ear, 5, 7 
anatomy of, 23 
causes of disease in, 291 
exudations and infiltrations, 
290 

general therapeutics, 312 
growths in, 291 
hyperiemia of, 289 
hyperplastic changes in, 290 
micro-organisms in, 290 


Internal ear, symptomatology of, 293 
Intracranial complications secon- 
dary to suppurative disease 
of the middle ear, 220 
caries and necrosis of the 
temporal bone, 245 
diagnosis of, 248 
prognosis and treatment 
of, 249 

extradural abscess, 222 
intracranial abscess, 227 
cerebellar, 232 
operative treatment of, 233 
symptoms of, 228 
tcmporo-sphcnoidal, 232 
meningitis, 224 

treatment of, 226 
otitic osteophlebitic pyamiia, 
244 

septic thrombosis of the sig- 
moid sinus, 237 
symptoms of, 238 
treatment of, 240 
I subdural abscess, 223 

Introductory, i 
j Iter chorda' posterius, 17 

Keloid of the auricle, 121 
j Kbnig’s rods, 79 

: Labyrinth (see Internal ear) 
j membranous, anatomy of, 24 

' osseous, anatomy of, 23 

I Lamps, transilluminatiort, use of, 

I 112 

I Lateral sinus, 45 
! to expose the, 46 

I Light for examination of mem-* 
brane, 86 
reflex, the, 41 
Lobule, 9 

Locomotor ataxia, 49, 62 
l.ucae’s method of inflaticAi of the 
tynfpanum, 96 
Lupus of the auricle, 120 

Macula acustica, 25 
Malformations of the aiwicle, 115 
Malignant disease of middle ear, 
« i 83 

Malingering, 326 . 

Malleus, anatomy* .?f, 20, 44) 
Marsage of tympanum, 171 
mastoid, 315 

Mastoid ai?tfum, anatomy 19^3 
tapping the, ^4 
cells, anatomy of, 19, 43 
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Mastoid disease in influenza, 213 | 

massage, 315 ! 

operation for chronic suppura- ■ 
tive endomastoiditis, 203 
past mischief in, 5 1 ; 

periostitis, primary, 188 

secondary, 188 ; 

prognosis of, 192 ! 

treatment of, J90 
process, cholcsteatomata of, i 
219 I 

malignant disease of, 217 i 
tubercular disease of, 215 
symptoms of, 216 ! 

treatment of, 2 1 7 | 

Mastoiditis, Bezold’s, 214 ■ 

diabetic, 214 | 

Meatus, external auditory, abscess j 
of, 140 ! 

anatomy of, 9 j 

atresia of, 144 I 

cerumen in, absence of, I 
122 

excess of, 1 23 

treatment of, 124 ' 
cholesteatoma of, 137 

treatment of, 138 ; 

eczema of, 1 16 j 

treatment of, 1 18 ■ 

epithelioma of, 121 ; 

exostosis of, 1 50 I 

foreign bodies in, 125 

instrumental abstrac- 
tion of, 127 
treatment with 
syringe, 126 
furunculus of, 140 
hyperostosis of, 149 j 

insects in, 124 | 

otitis externa, acute, 136 j 
treatment ofi 138 ; 
chronic, 1 39 \ 

iDtomycosis of, 145 | 

symptoms of, 14^5 } 

treatment of, J47 i 

polypus of, 143 
inferibr, 36 
middle^ 36 

atriutn of, 30 
superior, 34 
suction of, 17 1 

Menil^rapa flaa^a or Shrapnclli, ; 
^ 3 , 41 f 

tympani, anatomy of, 1 1 
^ applied anatomy of, 40 
(:reUR:eous deposits in, 1 56 
haemorrhage into, 157 


Membrana tympani, inflammation 
ofi 152 

injuries to, 157 
paracentesis of, 155 
perforation of, 1 56 
removal of, iSi 
structure of, 13 
Membranes, false, 145 
Mdniere’s disease, 50, 307 
complications of, 309 
definition of, 309 
predisposing causes of, 309 
warning symptoms of, 309 
Meningitis, 224 

treatment of, 226 

Mental worry as cause of tinnitus 
and deafness, 59, 294 
Middle ear, 7 

acute infiammation of, 166 
l)acteriology of, 167 
suppuration of, 173 
adhesions in, 183 
anatomy of, 14 
applied anatomy of, 42 
chronic inflammation of, 168 
suppuration of, 174 

classification of causes 
of, 176 

complications of, 182 
disease of, 152 
dry catarrh of, 1 70 
inflammation of, 161 
malignant disease of, 183 
operations on, for relief of 
tinnitus, 31 5 

sclerotic condition of. 169 
statistics of, 152 
Modiolus, 23 

Moist catarrh of naso- pharynx, 
282 

Morcellement of tonsils, 288 
Mumps as cause of aural affections, 
55 

Myringitis, 152 

Nail as a test of hearing, 74 
Nares, posterior, anatomy of, 32 
Nasal catarrh, acute, 255 

and nasO'pharyngeal disease, 
method of affecting ear, 251 
cavities, abnormalities in. as 
cause of tinnitus, 294 
anatomy of, 33 
mucous membrane of, 38 
fossa?, 33 
polypi, 268 
septum, 33 
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Nas.'il septum, spurs, crests, and 
deviations of, 278 
spurs, etc., indications for 
operating, 280 

Naso-pharyngeal mucous mem- 
brane, state of, 4 
catarrh, 282 
growths, 270 

Naso-pharyngitis, acute, 282 
chronic, 282 
dry, 283 
moist, 282 

Naso-pharynx, anatomy of, 31 

catarrh of, as cause of tinnitus, 
294 

diseases of, 251 

Necrosis of temporal bone, 245 
Nitrate of silver, method of apply- 
ing, 108 

Noises {see Tinnitus aurium) 
objective, 322 
Nose, diseases of, 251, 253 

Objective noises, 322 
Obstruction, Eustachian, 163 
Occupations as causes of deafness, 64 
Organ of Corti, 27 
Ossicles, auditory, .anatomy of, 20 
ankylosis of, 75 
movements of, 21 
in paracentesis of membrana 
tympani, 155 
removal of, 181 

indications for operating, 
181 

Ossiculotomy, 18 1 
Othicmatoma of auricle, 129 
etiology of, 1 32 
mental disorders causing, 135 
pathological appearances of, 

134 

treatment of, 135 
Otitic ostcophlebitic py.'emia, 244 
Otitis intermittens, 166 
externa, acute, 1 36 

treatment of, 138 
chronic, 139 

tre.atment of, 140 
hicmorrhagica, 167 
Otomycosis of external ear, 145 
tre.atment of, 147 
of intern.al e.ar, 290 
Otophone, use of, 90 
Ozaena, 264 

Pain, 69 

in myringitis, 153 


Papilloma of auricle, 121 
Paracusis Willisii, 74, 299 
Past treatment, 49 
Perforation of tympanic membrane, 
156 

Perichondritis of auricle, 128 
Perilymph, 23 

Periostitis of mastoid process, 
primary, 188 
secondary, 188 
Perotic region, 51 
Pharyngeal isthmus, 32 
Pharynx, lateral recess of, 32 
Physiology of hearing, 28 
Piano theory, 30 
Pilocarpine, 314 
Pinna, 8 
Pitch, 75 

Politzerization, 93 
l*olypus, aural, 184 

of external me.'itus, 143 
nasal, 268 

Posterior choan?e as seen by pos- 
terior rhinoscopy, 259 
Poultices, 142 
Promontory, 17 
Prussak’s striie, 13, 41 
pouch, 21, 42 

Pyaemia, otitic osteophlebitic, 244 
Pynimid, 17 

Reflex causes of ear disease, 302 
light, 41 

Reissner, membrane of, ?6 
Removal of membnine ;ind ossicles, 
181 

indications for operating, 181 
method of operating, 183 
Renal affections, 61 
Residence in the tropics as cause 
of aural affections, 59, 294 
Rheum.atism as cause of .aural affec- 
tion, 65, 292 
RhiiAtis, acute, 255 
atrophic, 264 
chronic hypertrophic, 258 
j •» foetid, 264 ' 

Rods of Corti, 27 
! Kdnig’s, 79 

i l^.ules of measurement for trephining 
I the skull, 234 

: Saccule, 24 
i Santorini, nssures of, 10 
I Sarcoma 9f“the internal 29*4. 

I of mastoid proce1>s, 217 

I Scala media, 25 
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Scala tympani, 25 
vestibuli, 25 

tScarlet fever as a cause of deaf- 
. 'ness, 60 

Schwartze-Stacke operation, 207 
Sclerotic condition of middle ear, 
169 

Semicircular canal, external, danger 
to, in operating, 47 
canals, 24 

membranous, 25 
Septum crests, 278 
deviations, 278 
spurs, 278 

Sexual excess as a cause of tinnitus, 
317 

Shrapnell’s membrane, 13 
Sigmoid sinus, 46 

se])ti(: thrombosis of, 237 

operative treatment of, 240 
prognosis of, 244 
symptoms of, 238 
Sinus, posterior, 17 
tympanicus, 18 

Skin grafting oj)eration, liallance’s, 
211 

Specula, aural, 87 
introducing, 52 

Speech as a test of hearing, 74 
Sphenoidal sinuses, 39 
Stacke’s operation, 204 
Stanungs’ hypencmie, 162 
Stapes, anatomy of, 20 
ank^^losis of, 158 

Statistics of middle-car disease, 152 
Subdural abscess, 223 
Subperiosteal swelling, 51 
^Suction of meatus, 1 7 1 
Sulcus tympanicus 12 
Sunlight for examination of mem- 
brane, 86 

Suppurative catarrh of middle car, 
acute, 173 
chronic, 174 
Sym])tomatology, 69 
Syphilis as cause of deafness, 66 
of ah ride, 12 1 
Syringe, ecir, use of, 106 
Syringing, forcible, effects of, 1 57 

Tectoj-iid membrane, 28 
Te«th,0diseas^l, as cause of tin- 
nitus, 2f4, 302 
in syphilis, 54 

Xeetliiijg as cause of^apral disease, 
54 - 

Tegmen tympani, 15 


Telephone theory, 31 
Temperature charts, tubercular 
mastoid disease, menin- 
gitis, 216 

sinus thrombosis ; puh 
monary abscess with 
gangrene, 239 
temporo ■ sphenoidal ab- 
scess, 229 

Temporal bone, caries and necrosis 
of, 245 

Tests of hearing, 50, 72 
Galton’s whistle, 78 

Edelmann’s new, 78 {see 
Appendix) 
nail, 74 
speech, 74 
tuning-forks, 81 
watch, 72 

Thrombosis of sigmoid sinus, 
se])tic, 237 

o|)erati\ e treatment of, 240 
])rognosis of, 244 
symptoms of. 238 
Timbre, 75 
Tinnitus auriuin, 293 
causes of, 293 

differential diagnosis of, -295 
electrical treatment of, 317 
examination of c ase, 294 
in affections of female genitalia, 

. 303 . 

in myringitis, 153 
objective noises, 322 
operative treatment of, 315 
prognosis of, 302 
treatment of, 316 
with unimpaired hearing, 295 
Tonsils, enucleation of, 288 
hypertrophy of, 2 84 
morcellement of, 288 
Tragus, 9 

Transillumination lami)s, use of, 
1 1 2 

Treatment, broad principles of, 4 
l)ast, 49 

Trephining, rules and measure- 
ments for, 234 
Trigeminus, reflexes of, 302 
Tubercle as cause of aural disease, 

Tubercular disease of the mastoid 
process, 2 1 5 

Tuning-fork in diagnosis, 79 
of tinnitus. 294 
Turbinated bone, inferior, 36 
middle, 35 
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Turbinated bone, superior, 34 
varieties of, 37 
Tympanic branch of glosso-pharyn- 
gejil nerve, 16, 1 8 
cavity, 15 

applied anatomy of, 42 
cells, 16 

folds, anatomy of, 21, 41 

anterior and posterior, 13 
membrane, cretaceous deposits 
in, 156 

haemorrhage into, 157 
inflammation of, 152 
injuries to, 153, 157 
paracentesis of, 153 
perforation of, 156 
removal of, 18 1 

indications for operat- 
ing, 181 

plexus, 18 

Tympanum {see Middle ear) 

Ulceration of auricle, 182 
Umbo, 13 


Uraemia as cause of aural affections, 
61, 292 
Utricle, 24 

Valsalva’s method, 5 1, 92 
Valsalvan inhalation precautions, 
168 

Ventilation, 4 
Vertigo, apoplectiform, 307 
aural, 304 
causes of, 305 
operative treatment of, 309 
treatment of, 316 
Vestibule, 23 

membranous, 24 

Watch as a test of hearing, 72 
Whooping-cough as cause of aural 
affection, 55 

Worry as a cause of tinnitus and 
deafness, 59, 294 

Zymosis as a cause of aural affec- 
tion, 59 
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